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1959. Tom 124, Ne 2 


MATEMATHKA 


MW. A. BAKEJIBMAH 


NEPBAA KPAEBAS 3ANA4UA JWI HEKOTOPBIX HEJIMHEMHBbIX 
QJIJIMNITHYECKMX YPABHEHHM 


(ITpedcmaeneno akademuxom B. H. Cmupnoeim 2 1X 1958) 


I. B nactosme paOore paccmaTpuBaeTca neppad KpaeBad 3agqaua JA 9a- 
JIMNTHYECKUX ypaBHeHHi Bua 


Fir,s,t,x,yy=o%, y) (1) 


B Kpyre D: x? + y?< R®. 

@Myukunn F(r,s,t,x,y) u g(x,y) OyqemM cunTaTb NOAYHHEHHBIMH CJlejy- 
IOWLHM YCJIOBHAM: 

1. F(r,s,t, x,y) npedcmaersem co6ott noaunxom cmenexu 2m--1 (m> 0) 
OMHOCUMENBHO NepemeHHolx r,s, t, Koagqbuyuenmol KoMopoeo ABASIOMCA Mpudic- 
Obl HenpepoleHo Ougqepernuupyemoimu qynkyusamu 6 Kpyee D. PynKyusn g (x, yy 
makore mpuscdel HenpepoleHo Ougdqepenyupyema 6 D. 

2. Jaa ecaKott dynkyuu u(x, y)€C® (D) umeem 


Ly, tl thy APY) So Es (Uses they, Ups &s Y) SNe 
Eo Pliers Udallyyy HY) Te eeag leech Ns 


20e — U 4 — AMObIe GBELYECMBCHHDIE UUCAA; % = const >O0 He sagucum om 6ol- 
Obopa dyrkyuu u(x, y) EC (D). 

3. F(0, 0, 0; x, y) = 0 @ sw6ol, mouxe (x,y) €D. 

Ilyctb p,§—NouApHple KOOpAMHAaTbI Ha MJIOCKOCTH xX, Y, MOJIOC KOTOPbIX. 
HaxoquTca B ToUKe (0,0), a NOMApHad OCb COCTaBAeT YFOM Y C MOMOAUTEb- 
HbIM HallpaBJIeHHemM oOcH Xx. 

Tlomo2xuM 

4 OS ccs eee 2 
A= Zoe. B= ee COR o2 <0 o2 00 ° eo: | 


Torya 
r = Acos? (6 +p) — 2B sin (8 + y) cos (0+) +Csin? (4+ p), 

s = Asin (9 + p) cos (8 +p) + Bcos 2 (8 + w) —C sin (6 — yp) cos (9 + w), 
t = Asin? (0+ p) + 2B sin (6 + p) cos (9 + w) + Ccos? (6 + p). 


Tlostomy ypaBHenve (1) mepexofMT B ypaBHeHHe 


H(A, B,C, 9, 9 + ¥) = g (pcos (0 +p), p Sin (0 + ))s 
lIpH 3TOM 
Ha =F, cos? (9 +p) + Fscos (9 + u) sin (9 —p) + Fesin? (6 + p), 
He = F, sin? (0+ p) — Fs cos (9 + uw) sin (0 — pw) + Fecos? (9 + y), 
Holl pple = rl oe “VP ce os 8) 


Tlociequee ycsloBue, HakJlaybIBaeMoe Ha cbynkunio F (r,s,t, x,y) TakOBO: 
4. O6osHauum wepes T,,T2,T3, 14 2AQ6Hble NOAUHOMOL BbLPADLEHUU 


Aa(A, B,C,p,9+ 1), He{A, B,C, p,9 + p), 
HAA, B,C, p, 04- It) Ag +H ,(A, B,C, p, 9 + #) AB +He (A, B; C, p; ) i 2) Bs 
Ha(A, B,C,0,9 +p) B? +H, (A, B,C, p, 6+) BC + He (A, B,C, p, 9 + p) C? 


omHocumenvbHo nepemennolx A, B,C; moeda cnpasedausel nepasencméea 


T, > Bi (A27+ BY", T2>Ba(B2+C%)™, Ts>Li (A? + BYE, 
Tg > Vie (B? =. C*)m+1, 


20e By, 8, Ly, Ly — HeKomopole noroztumerbHole NOCMOANAOLE, He 3a6ucauue 
Om By C..p, 0,14. 

Ypapuenua (1), yQoBerBopsiomue ycopuam 1—4, OyeM Ha3bIBaTb 9 JI- 
JHUTHYCCKHMH YpaBHeHHAMH C HEBLIPOKAawMmenca ruaBHoH 
qacTbio. K HM OTHOCATCA BCe JIHHeHHbIe 9SVJIJIMIITHYeCKHe YypaBHeHHA Ba 


a(x, y)r-+O(x,y)s+e(x, y)t=a (ry). 


HerpuBuabHbIMH TIpHMepamHi 9JWIMNITHYeCKHX ypaBHeHUii C HeBbIpOrmKAaroulelica 
TMaBHOli VaCTbIO ABJIAIOTCH, HallpHMep, YpaBHeHHA 


(r+ t)>— 3(r + t) (rt —s*) + (7 + 1) = 8%, ¥), (3) 
(Ft) — 5 (r + 2)? (r#? — 53) +5 (r ED (rt — SP 4+ (r+) =— 2 gene) 


OTHOCHTeJIbHO BBEJ[CHHbIX 9JNIHITHYeCKHX YpaBHeHHH CipaBeQHBa CJleqyto- 
lad Teopema. 

Teopema 1. ITycmo @ Kpyee D paccmampusaemca aaaunmuueckoe ypae- 
HeHue (1) C HeeoLpoOarotyelica 2naeHoti uacmoro. To2da, KaKoéa Ool NU OblAa 
ynkyus 9 (6) EC [0, 2x], cyuyecmeyem eOuacmeennan dynKyusn z (x, y)E C*(D), 
yooeremeopsimwasn 6 D ypaexenuto (1) u o6paijamujanca na epaxuye D 6 
dyaxyuio ¢ (8). 

Jloka3aTeJbcTBo. Cuayana, mpeqmosarad verbipexkpaTHy10 HelIpepbIB- 
HYy!0 AucepenuupyemMocrs pelueHHA ypaBHeHHa (1), MoutyyaeM alpHOpHble OLeHKH 
MOJYJIeH PelleHHA H erO MPOH3BOAHBIX MepBbIX J{BYX MOpAAKOB B 3aBHCHMOCTH 
‘OT MaKCHMyMOB MO,yJleH KosdPpuuneHTOB NowwHOMa F (r,s,t, x,y) H MX Mpons- 
BOJHEIX JO BTOporo Nopayka BKMOWNTeMbHO, || g(x, Y) |lcxD), || 9 lloqo,en1, THCeN 
% By, Bo, Ly, Lo. Moayuenne sTuxX OWeHOK OCHOBaHO Ha MeTOJe BCTOMOraTeJb- 
HBIX (byHkuuii C. H. Bepniureiiva. CymecrBeHHy!0 poJib MpH 39TOM urpaloT reo- 
MeTpH¥ecKHe CBOHCTBa noBepxHocTn F (r,s,t, x,y) = g(x,y) B MpocrpancTBe 
r,S,¢ MPH MpOuSBObHO *PHKCHPOBaHHBIX sHaueHHAX (x, y) ED. 

J\aee ¢ nomMonbIo pesyibTaros HupexGepra (1) u Waygepa (2) nomyuaem 
ANPHOPHY!O OWeHKY JIA Hallero pelleHHst B MpoctpancTBe C*(D), rye 4HC0 
0< % <1 mM ynomsanyraa oneHKa saBHcsaT OT MouyueHHOM BBIIe OMeHKH JIA 
|Zlicya), WHCa o>, | 2 |lcsfoonj, & TaKXKe MaKCHMyMOB MOJysel KosdpuItHeHTOB 
noMHoma F (r,s,¢,x,y) HW WX MpOMSBOAHBIX JO TpeTbero NOPAAKA BKJIOUHTeIb- 
HO Ht || g(x, ¥) |lexD). 

_ 20CHE STOPO OKA3ATEIbCTBO CYIeCTBOBAHHA pellleHHA pacCMaTpHBaeMoii 
pees 3aa4uH B mpoctpanctBe C*(D) nmpoBogquTcd cTaHyapTHbIM MeTOJOM. 
o a paccMaTphBaeTcs MepBad KpaeBad 3ayjava Jian ypapHeuus F (r,s,t,x,y) = 
ee ma Sagi Z\lpp p =~, Tye Mapamerp ’ MOHOTOHHO 
i ii eae . ae =0 9ra 3aqaua, B cumy ycnoBHa 3, HMeeT 
See bss eHHe Z==0. Hcnomsya ty xe Teopemy Iayyepa u paBHo- 
sane ae aaa BBILUe ATPHOPNbIX OICHOK OTHOCHTe/IbHO Tapamertpa }, 
ean une HMOCTb TlepBOH KpaeBoll Saad mpH Bcex €[0,1]. Eguucr- 

A PaCCMaTpHBaeMOH 3aadH eCTb YaACTHBIN Cuyyali H3BeCTHOH 


TeopeM 3 
ae MbI CAUHCTBeHHOCTH Xomba Jd He/HHeMHbIX SJIMMITHYeCKHX YypaBHeHuit. 


II. Paccmorpum ypaBueHve (1) c HeBbIpoxKatolleiica raaBHoll 4aCTbIO B 
oOuactu D, orpaHwueHHo 3aMKHYyTOM BbITyKs0H KpuBoi I, y KoTopoli BO Bcex 
TOUKAX KPHBH3Ha He MeHbIe YeM x, = const > 0. Ilyctb p = f (8) (f € C%[0,2z])— 
ypapuenve I’ B NoJApHbIX KOOpAMHaTax (CUHTaeM, 4TO MOJIOC JexUT BHyTpH D 
wu f (8) >f,=const >0). Nlonyyenue anpnopHbix OleHOK JIA pellleHuli pac- 
CMATPHBaeMbIX YpaBHeHHH MpOBOAMTCA TOUHO TeMM XKe MeTOJaMU, Kak H B CuJy- 
uae, Korga oOmactb D mpegctaBisetT coO6oh Kpyr. EyuucTBeHHoe orTvmuane 
‘COCTOHT B TOM, UTO IPH BbIBOJE OLWe€HOK BTOPbIX MPOW3BOJHbIX Ha rpaHuue D 
BMeCTO HepaBeHcTBa 7, > B, (A? + B?)™ vicnomb3yeTca cCuleyyroulee YcJIOBHe: 

5. ITycmeb T;—eanaeHollt noaunom ebtpancenun H(A, B,C, op, 8) f? — 
— Hp(A, B,C, p, 9) ff’ + Hc (A, B,C, 0, 9) Ff’? omnocumenaono A,B,C. Toeda, 
ecm |C|\<M< +00, mo cytwyecmeytom makue nonaoscumeronole aucaa N u 
Bs, saeucsyue om M, fy u |\f\lo, umo Oana B2?->M umeem mecmo Hepasenr- 
cmeo T, > 83 (A? + B*)™. 

Jlna Kpyra 3TO ycmoBHe mepexoyquT B HepaBeHcTBo 7; > $, (A? -+ B?)™. 
YpaBpHenua (1), yqoBueTBopsiomme B D ycnopuaM 1—5, OyjeM Ha3bIBaTb 
JNMMNTHYECKUMH ypaBHeHHAMH C CHAbHO HEBHIPOKAAwmenca 
raaBHou uacTbw. Jia 3sTHX ypaBHeHHul MMeeT MeCTO TeOpeMa, aHaJIOrMyHaA 
teopeme 1. Ypasuenus (3), (4), paccmorpenuple Bu. I, yqoBmeTBopsloT B 0O- 
sactu D ycnopusm 1—5d. 

III. Pacemotpum HekoTOpble reOMeTpHyuecKHe MIpHJIOXKeHHA MOJTYYCHHBIX Ppe- 
sympratos. Ilycts G— BpinyKsad OOnacTb Ha eqMHUGHOH cepe S, orpanwuen- 
Had KpHBOl y, TeogesHuecKad KPHBU3Ha KOTOPOM Ki. = Costa. Mp1 
mpeyouiaraem, 4TO y 3ajaerca Ha S TpwKIbI HempepbIBHO Aucbiepenuupyemou 
<pyHKuvelt OT WIMHEI s sTOK KpuBoH. Ilycrb D — HeKoropan peryApHaA NOBepXx- 
HOCTb, cipepHuecKoe H306paxKeHHe KOTOPOM OAHO3HAYHO MOKpbIBaeT G. Pacemot- 
pum ua ® nexoropyro dynkunto (Ry, Re, n), rae Ri > Rz—TsaBuple paduycel 
KpHBu3Hb! ( B TOUKe c HOpMavbiO n. Hac 6yeT WHTepecoBaTb, NIpH KakHXx 
YCJIOBHAX, Haslor%KeHHBIX Ha ‘WY’ (Ry, Ro, m), cyHiecTByeT NOBepXHOCTb @M Takaa, 
yTO: a) cibepuyeckoe H306paxenve WD ofHOSHAYHO, M OHO CoBMayaer C Ge 
6) ollopHan cbyHkiua MD no Kpalineli Mepe [BaxK][bI HeMpepbIBHO Tupepentupye- 
Ma H Ha 7 OOpamaerca B cyHKuuo ¢(s)€C%(y); B) B TOUKe @ c HOpMaJbIO Nn 
umeet mecto cooTHomenne “W(R,, Ron) =g(n), rae g (nm) —TpaxAbI Hempe- 
PbIBHO judpepeHunpyeMad (PyHKIWA KOOPAMHaT HOPMaJIM Nl. 

Bpegem B mpocrpaHcTBe eKapTroBy CHCTeMy KOOpWHAaT ¥,Y,2, Hayaso Ko- 
TOpoii pacnosoxKeHo B WeHTpe chepbl S, a NONO*KUTeMbHAX MaCTb OCH 2 IIpOxo- 
JT vepes BHyTpeHHIoIO TOUKy oOsacTH G carey AMA ENS HE Use) ae aa 
dbyHkuua OD. BsBeyem BcnomoraTeJIbHyto cpynkumto h(x, y) = A (x,y, Dror 
yHKuMA onpeyesena B BbINyKOH o61acTA D, Koropaa MowyyaeTca poate 
HBIM TIpoeKTHpoBanvem O6vlacTa G ug WeHTpa cepbl S Ha paeinin rine 
3aTeM OPTOTOHAJIbHbIM [pOeKTHPOBaHeM Ha IWIOCKOCTb X, Y. [panna re A ee 
Baa I’ B NOJAPHBIX KOOPAMHATaXx 3afaeres! ypaBHeHieM Pp — i (8) (f (4) € C19, rl), 
mpwuem KpuBu3Ha I’ Bo Bcex TOUKaX He MEeHBILIC HeEKOTOPOH MOJIOXKUTEJIbHOK 
MOCTOAHHOH %,, 3aBMCALeH TOJbKO OT %o- Tak Kak 


Ri, +R.= (i a y’) 2 [C0 + Xx?) Axx + 2xyhxy + eras hyyl, (5) 
Riko = (1 -- x? + y?)? (AxxAyy — eB 


TO COOTHOLUeEHHE 


W (Ri, Re, 0) = g (0) 
repexOJMT B COOTHOLIeHHE 


F (Axx, Axys hiyy, %, 9) = 8 (x, y)- 


Tem caMbIM MOCcTaBJIeHHad BbIile reoMeTpHyeckaa 3ajaya CBOAUTCA K pelleHHio 
nepBo KpaeBol 3ayauH AVIA ypaBHeHHsl (1). Takum ume ee: eee 
: HMA K TepeMeHHBIM xX, Y HW (PYHK Ke] 

YY (R,, Re, n) mocne mpeo6pasoBa p it 


cbopayaam (5) Nepexogur B YHRIWHO F (xx Mey, yy, X,Y), KOTOPAT pitage e 
8 o6aactTH D saaunTHyeckoe ypaBHeHHe C CHVIbHO HeBbIPORTAaIOMleHCA P1aBHO: 
uacThO, TO HOCTABMENHAM BbIe PeOMeTpHYecKaA saqaya Bcerfja HMeeT eAHHCT- 
BeHHOe PeuleHHe. 

Tax Hanpyvep, dynkuun Y(R,, Ry, n) = Ri + R; + R, + R, cooTpeTcTByeT 
ypaprenne 


(Ve x? + y®)%{[(L + x2) Ax + 2x uly + (1 + 9°) Ayyl® — 
— 3 (1 + x® + y®) (Aexltyy — Ay) (1 + 2°) Mee + 2xyhey + (1 + y*) Aygl} 
(1 x? + y®)¥ (1 + 2°) Ax + 2xyhtzy + (1 + y’) Aug] = g (*.Y)- (6) 


B wayane KoopqunaT 8TO ypaBkenne oOpallaerca B ypaBHeHHe (3). Herpyauo 
npopeputs. uTo (6) mpeyctaBaseT coGoii ypaBHeHHe C. CHJbHO HeBbIpOxKAaloleH- 
ca raasxoii vaca. Takum o6pa3s0M, H3yadaemMad TeoMeTpHuecKad sajlaya C 


OyHKWHe 
WR, Roan) = ie 48 Ri +R: 


Bcerga HMeeT EJHHCTBEHHOe peryispHoe pellenHe. 

KoauuecTBO TakHX MpHMepOB JlerKO YMHOMHTS. K HX HCY OTHOCHTCA 
wapecTHad saqaua Kpucrojders Y = R, + R,. Anastornunas 3aqzaya Munxos- 
ckoro Jas dysxunn Y= R,Ry He COAePAHTCH B H3VYCHHOM 3yeCb Kulacce 
ypaBHenuli, TaK KaK B STOM Clydae MaBHHI MOAHHOM OTHOCHTeIBHO Ayy, Ary, Ayy 
WMeeT YeTHYO cTemexb (cm. (°,*)). 


Jlesmurpazcxn® rocywapeTsesenil meqarornyecKkuii HHCTHTYT Tlocrynuao 
uu. A. H. Tepnera 25 VIII 1958 
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MATEMATHKA 


H. H. BOPOBbEB 


O KOAJIMWMOHHbIX MPPAX 
(ITpedcmaeneno axademuxom B. H. Cuupxoeom 15 1X 1958) 


TeopHa KoonepaTHBHbIX Hp HaTaJIKMBaeTCA B CBOCM Pa3BHTHH Ha 3HauH- 
TeJIbHbIe TpyAHOcTH. IIpHHuuNb! ONTHMAaJIbHOrO MOBEACHHA APPOKOB B YCJIOBMAX 
BO3MOMKHOCTH HX OObEAMHEHHA B KOOMepallMu CcOpMyJIHpOBaHbl MOKa TOJIbKO 
B OTJ@JIbHbIX CJlyyaax (cM., Hampumep, (1 %)). [lostomy mpescTaBaaetca ec- 
TeECTBCHHbIM, OMMPaxAcb Ha TaKOH CPpaBHUTeIbHO M3y4eHHbIM kJlacc Up, Kak 
OecKOaJIMIMOHHbIe urppl (*) (B WHTeparype UX OObIMHO He COBC€M ya4HO Ha3bl- 
BalOT HEKOONePaTHBHbIMH WrpaMH), UCCeAOBaTb UIpbl, B HEKOTOPOM CMBICJIe 
Omu3KHe K HUM. B HacTOAel 3aMeTKe M3araloTCA Pe3yJIbTaTbl PaCCMOTPeHHA 
TaK Ha3bIBAeMbIX KOaJIMIMOHHbIX HIP, BKJIOUaIOULHX OeCKOAJIMUMOHHBIe Kak 
€CTCCTBCHHbIM YaCTHbIN cJlyual. 

l. IIpeqBaputTeabuble NOHATHA HM OOO3HaAUeHHA. Ilyctm J — 
HEKOTOPOe MHOXKECTBO, Ka2XKJIOMY 3JIeEMeHTY i KOTOPOrO COMOCTaB/IeEHO MHO2KeCT- 


Bo S;. Jina mo6oro uHenyctoro K Cl jekaptoso mpov3BejeHve IIs: 6y eM 

i€K 
o6o3HataTb 4vepes Sx, a oq Sa OyeT MOHHMATECA HEKOTOPbIH (PUKCHPOBAaHHbIHi 
OObEKT MPOH3BOJIbHOH MpPHpoOAbl, KOTOpbI O6o3Ha4HM uepe3s §. Syecb u Jaee 
He OyfeT JeaTbca pasHINA Me2xKy OJHOSJeCMCHTHbIM MHO?KECTBOM H efO eAMHCT- 
BeCHHbIM 3JICEMeHTOM. Tak, B UaCTHOCTH, MbI BMecTo S{; yaa i€] OyyzemM mn- 
caTb S;. 

Snementpt Sx yOOHO MOHMMaTb Kak Takue dbyHkuuH f Ha K, uTo f(i)€S; 
quia mo6oro (EK. 

Ecau f€Sx u LCI, To nox fy nonmmaetca dynkuna f, paccmaTpuBaemaa 
TombKo. Ha KONL. Ouesuguo, fr= fxn. Aaa Ki,KeCl, Kif\Ke=A 
dyukuna f €Sz,ye, SyweT uHorga us00paxatTEca Kak (fx,,f/x,). Kpome toro, 
OyeM cuuTaTb, uTO fa = 8. 

Dynxumn f/E€Sx u f"E€S_, HasbBaioTcH COTaCOBaHHBIMH, CK 
fr =fxi Eom f€Sx, a f* ES, To uepe3 fx || fz, O6osHauaeTca pyHkuMA u3 Sx, 
corjiacoBanHad c fx\r WC [KNL- 

Besxoe cemelicrso ® moymHoxects J, cojep»Kallee BMecTe c u06bIM K C/ 
Bce ero MOJMHOKeCTBAa, OYJeM Ha3bIBaTh KOMI IE KCOM NOAMHOXKECTB fe 
KommuieKcbl MOJMHOXKeCTB YOOHO paCCMaTPHBaTb Kak aOCTpaKTHble KOMIMJICKCbI 
ocToBoB (CM., Hampumep, (°)), ynorpeOJHTb BCIO OTHOCHIyI0cA K STOMY OHA 
{VIO KOMOMHATOPHO-TOMOJIOPHYeCKYIO TepMHHOJIOHIO M MOJIb3OBaTbCA COOTBETCT- 
BYIOILMMH OOO3HA4eHHAMH. : 

~ Maxcumasibupiii ocrops 7 KoMmiekca ® (T. €. He SABJIAIOUMHCA Tpakbio 

Apyroro octopa u3 &) Ha3bIBaeTcA KpalHumM B §&, ecJIM BCe ero Mepecedenus 
C OCTAJIbHbIMA MAKCHMAJIbHBIMA OCTOBaMH H3 St COjlepxaTCA B HEKOTOPOM OJHOM 
(makcuMasbHoM) repeceyenuu. Ecam T — KpaltHuit ocToB &, TO OH OOsaqaeT 
BepIIMHAMH, He MpHHa/ierxkalllMMM J[pyTHM MaKCHMaJIbHBIM OcTOBaM H3 Ft. ITH 
REPIIHHbI HaSbiBaloTcA COOCTBEHHBIMM BePpulHHaMH ip 

Tlogkomnuiekc &* Kommuiekca % HasbIBaeTCA Ero HOPMAJIbHBIM TI OKO M- 
I EKCOM, ecu B & cyllecTByeT TaKOH KpalHHl OCTOB T, uTo &* nonyuaetca us & 
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ylasiewveM 3 Hero 3Be3/| BCeX COOCTBEHHBIX BePLIHH T. Kommaexc & Ha3bi- 
paeTcd peryAPHBIM, eCJIM CyWeCTBYeT TakaA MOCJeNOBATeIbHOCTb €TO TMOj{- 
KOMIWIeKCOB R&D RD... DKn, YTO K= R, R,= A, a KoMnsekc R14 
(i =0,1,...,n—1) sBiaeTCA HOpMaJIbHbIM MOKOMMJICKCOM R;. 

Ecmu R,, R2, K —MuoxecTBa Bepuimn §, To OyfeM Ha3bIBaTb R, u Ro 
K-pa3qeneHHbiMu BS, ecm R, WU Ry He NMepeceKkaloTCH OMHOBPeEMeHHO 
© OHO M TOH 2e KOMMOHeHTOM KOMMIeKca St NY Ogi (3fecb Ogi — 3Be37a 
iB R). 

2. CormacoBaHHble CeMelcTBa Mep H HX MpOAOMKeHHA. 
Jlanee Mel orpaHHYyHMcsa paccMoTpeHHeM cuyyad, KOT a MHOXKecTBO S; KOHeYHO. 
Tyctp L CK CI, a »—neppt Ha Sx. Tora mepa 


> (fx, Px\L) 


IK\LESKN\L 


Ha S; Hasbipaetcad MpOeKWMeH pw Ha S; HM OOO3HaYaeTCA Hepes pz. Bce Mepbi 
mpemmouliararoTcs Jlasiee BepOsTHOCTHBIMH. 

Ilycr K,L CI, a p’ wp” — Be Mepbl cooTBeTCTBeHHO Ha Sx u S;. OTH 
Mepbl Ha3bIBaIOTCH COP acOBaHHbIMH, eCcJM tay =n. 

Ecum § — komnuiekc mogmMHoxkecTB J, TO 4epe3 rg OyyeM OOO3HaYaTb ce- 
MelicTBo Mep Bua uw) Ha Sx (K ES). CemelicTBo Mep peg HasbiBaeTcA COP Ja- 
COBAHHBIM, eCJIM BXOAAiMe B HeTO Mepbl NomapHo corsiacoBaHbl. Mepa uw 
Ha S; HasbIBaeTCA MpOMOMKeEHMEM COracOBaHHOrO CeMeHCTBA Ue, CCIM 
corlacoBaHa C Kax%KOH Mepoli U3 pg. OueBuyHO, B 3TOM CJIyYae JOJRKHO OBIT. 
pi = UK. 

Teopema 1. J[ua moezo umo6ol Ka20o0e coenacogarHoe cemeticmeo mep 
Ue UmMeNO NpOOoACeHUe, HeEOOXOCOUMO U OOCMamo4NO, “MOOoL KOMNAeCKC K Holz 
peeyAapHolm. 

3. Mepbl, MApKOBCKMe OTHOCHTEAbHO KoMNaeKca. Ilycthp — 


BeposTHocTHad Mepa Ha S;. Jima K,RCI, RNK=A, |fx€Sx uw frESr 
MOXXHO PaCCMATPHBaTb YCJIOBHbIe BePOATHOCTH 


truK (FR: fx) 


URUK (fr'|fx) = Bic (Fx) 


Mepa v. Ha S; HasbIBaeTCA MAPKOBCKOM OTHOCHTeJbHO KOMNMeKCa 
&, ecm Aa moonix KER, R,, R, C1, Koroppie K-paageneust BS, freeSree 
TR.E SR, H feE SK uMeeT mectTo 


MRiURUK (FR PR.) | fx) =PRUK (FR.| Fx) URUK (FR) | fx)- 


Teopema 2. Ecau komnaexc ® peeyaapen, mo ecAKOe COenacoBaHHoe Ce- 
MeULCME6O BePOAMHOCMHOLK Mep Lg UMeeM eOUNCMBbEHHOe MAPKOBCKOe OMNOCL- 
menoHo & npodorstenue. 

Bpejem euje ogo o6osHayenve. Ecau —mepa na S;, KCI uw eae 
Mepa Ha Sx, TO NOX pw ||~; NOHHMaeTCA Takai Mepa Ha S;, To ee Mpoek WHA 
Ha Sx €CTb u,, ee MpoekuuA Ha S;\« ecTb Mi\K, H STH MpOeKWHH He3aBHCHMBI. 

4. Onpewemenne KOATUMMOHHELX Mrp WM UX CHTyYaNHh paBHo- 
Becus. [lyctb cHopa J —neKoTopoe KOHeyHOe MHOxeCTBO, a & — KommeKc 
ero MOAMHOXKeCTB. QleMenTb! J HasbIBalOoTCH UT pPOKAMH, a deMeHTHE R — 
KOaMWMSAMM. ConocraBHM KaxkOMy MrpoKy i KOHeYHOe MHOxKeCTBO S;, 9u1e- 
MCHTBI KOTOPOro HasoBeM (MHJMBHyasIbHBIMA) CTpaTeruaAMH 9TOFrO urpoka. 
IJeMeHTHI Sx upa KES wHa30Bem KOaIMMUMOHHBIMH CTpaTeruamMu 
Koasmuud K. Beskyio napy Baga (i, K), re i€ KER, na3s0Bem KOaULHO- 
Hepom. Muoxecrso scex KOaJIMMMOHEpOB O6o3HauuM K. Kak o6nruHO, 9yIeMeH= 


Thr S; HaSbIBaloTCcA CUT YauwuAMU, WH HA STOM MHOKecTBe OMpeyeJIeHbI JIA 
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Kaxkyoro x€K mpHHMatonjve BellecTBeHHble 3Hayenna cpyuKkuun H,. Su (pyHK-- 
WMH HasbiBaloTcH (YHKIMAMM BBIMTpbiia, a 3nHauenne H,, (7) —Bblur- 
PHIMeM KOaNUMMOHepa x B cuTyalwn f. Ynopayouennaa ueTBepKa 


i= co & £, {S diel, {Hy }ueK> (*) 


HM Ha3bIBaeTCH KOA JHMMOHHOUM Uurpon. 


Orsmune npoiecca OnvcaHHOl MrpbI OT UPI GecKOaJIMUMOHHO! CocTOHT B TOM, 
4TO BbIOOP KarkbIM WIPOKOM eFO CTpPaTerHM W3BECTeH BCeM yUAaCTHMKaM KarKJOli 
M3 KOaJIMIMH, B KOTOPble JaHHbIM WPPOK BXOJUT, M, KaK WIeH pa3yIMUHbIX KOa- 
JMUMM, Ka%kK[bId HPpOK MOsyuaeT pasIuuHbIe BUI BbIMTpHIUell. 

Ecam f —HekoTopas cuTyalua, TO MoxeT culyuuTECA, ¥TO urpoK i, H3MeHHB 
HajJlexKalllMM ©Opa3s0M CBOIO CTpaTerHvio, YBeJIMUNT BCe CBOH BbIMIpbILIM, Kak Obt 
HH H3MeHAJH MPH STOM CBOM CTpaTerwM y4acTHHKM KaKOli-M60 v3 KOAaJMIMi, 
B KOTOpbl€ HrpoK ¢ BXOyMT. SICHO, YTO Taka CUTYallMA He MOMKeT YOBJeTBO- 
PHTb HrpoKa 7, HM OH, H3MeHAA CBOIO CTpaTeruio, OObeTCA MHOIi, Oosee BbIMPpbILI- 
HOH cHTyalluu. 

B cpsisH C STHM eCTECTBEHHO BBeECTH CJleqylollee onpegemenve CUTYaAlUu 
papuyoBecua. Curyanua /* nasprBaeTca cuTyauelt papnoBecua urpbl I’, ecu, 
KaKOB Obl HM ObIJI MrpoK i M ero cTpaTerua f;, CyWleCTByeT TakKOe MHO?KeCTBO 
urpokos K, Bxofsallee BMecTe c i B OJHY U3 KOA, M Takad KOaJIMILMOHHad 
erpaterua fx 9TUX urpoKos, 4TO Hy, xu, (f* || fsux) <A, Kus (/*). YWepmu 
cjloBamH, f[* eCTb cHTyallua papuopecus I’, ecam yuan mo6oro i€/ 


max min Min “Herne Wee Fy 4 (ft). 
rie S; K iKESK wxuy FI fxud SAexua (PF) 
KUie® 


CoflepxKaTeIbHO PaBHOBeCHOCTh CHTYAaIlHH COCTOHT B TOM, TO, eCJIH KakOli- 
MOO H3 HIPpOKOB i H3MCHHT B STOM CHTYAMMH CBOIO CTpaTeruio, TO HaliperTcs 
Takada rpyina HrpOKoB, BxXOJAlad Cc ¢ B OJHY KOaJIHILMIO, KOTOpan He JONYCTUT 
YBeJIMYeHHA COOTBETCTBYIOULErO BBIHTpbilwa sTOTO, urpoka. Takum oO6pa3om, 
KOaJIMUHOHHBIe HIPbl ABJIAIOTCH MOJ@bIO, OTParxkalouleH (pasyMeeTca, B BECbMa 
HENOJIHOM HM CX€MATHUHOM BHJle) BO3TeHCTBHE KOJIJICEKTHB&a Ha OTJI@JIbHBIX eFo 
WJICHOB. 

KoaJIMUMOHHad Mrpa mpeBpallaeTcA B OeCKOaJIMUMOHHYW, KOra KOMIJIeKC 
R COCTOMT M3 H30JIMPOBaHHbIX ToueK. Kak JlerKO MPOBepHTb, B 39TOM CJyyae 
NIpHBeeHHOe BIE ONpemeieHHe CHTYalMH PaBHOBeCHA COBNAaaeT C H3BECTHbIM 
ompeleeHveM cCHTyalwH paBHoBecua Homa Avia Takux HIp. 

Kak H B 6€CKOaJIMILHOHHBIX HIpax, HaJIMYHe CHTYallHH PaBHOBeCHA B TOJIbKO 
YTO ONPeNEJICHHOM CMBICJI€ ABJIA€TCA CPaBHHTeJIbHO PeAKHM HCKJIIOUCHHEM. 
B cayuae OeckOaJIHUMOHHBIX HIp STO OOCTOATEIECTBO MpeooeBaeTCA BEC E- 
HHe€M CMEIIAHHbIX CTpaTerMli M CHTYAaIHii B CMeWWaHHbIX CTPpaTerHAx, CpeAu KO- 


- TOPHIX CHTYAaUWH PaBHOBeCHA HMEIOTCA y2%Ke [Wit BECbMa LWIMPOKMX KaccoB Hp. 


CxoyHoe MosloxwKeHHe Je UMeeT MECTO H JIA KOAJIMILMOHHBIX Mrp, OAHAKO AVIA 
HUX Jle1O 3HAYHTEIbHO OCJIOKHACTCA, BO-N€PBEIX, TEM, YTO «CMELIAHHBIN» COB- 
MECTHBIM O6pas elicTBuM HECKOJIBKUX HPPOKOB He OMpeeAeTCH CMelUaHHbIMH 
CTpaTerHAMU Ka%KOFO H3 HUX, a BO-BTOPbIX, TEM, YTO OMMH HIPOK MOMKET yuacT— 
BOBaTb B HE€CKOJIBKHX KOaJIHIMAX. 

5.CMemanHuHble CHTYANHH B KOANTHNHOHHEX Urpax. 
Ecau I —xkoanumnonnas urpa (*), TO aK € & BepoxTHOCcTHaa Mepa Y Ha 
Se Ha3piBaeTCcd CMCMAHHOH KOATHUHOHHOH cTpaTern ek 
KoauunH K . 

Virpa I nasppaerca peryJAPHOH, CCIM perynapeH KommueKc § 
ee kOaJIMILHH. 

Jlaa peryaspHoi urppi I’ BcaKoe corJiacoBaHHoe CCMeHCTBO CMCINAaHHBIX KOa- 
JIMUMOHHBIX CTpaTeruii uMeeT MapKOBCKOe Upofo/pKenue. Bee Takue mpoyomKe- 
HUA OYJeM Ha3bIBaTb CMC IAHHBIMM CHTyauMamMy urpbt I’. [log Bymrppr- 
mem H,(u) KoamuivoHepa x = (/, k) cmellaHHOK cHTyalMH j% mNoHMMaeTca 
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‘MaTeMaTHYeCKOe O*KUJAHHE 


Dy AG,» (P) hy Cig) HN R(PNK): 
fES] 


CmewanHaa cuTyauua pw” B urpe I’ Ha3gpiBaercd CMeINaHHOHW CUTY 
aluveli paBHOBeCHA 9STOM HIpbl, ECM, KaKOB Obl HH Obl MIpOK Zé M er¢ 
HHUBULYasibHad crpaterua f;, CYyeCTByIOT Taka KOamMuMaA K 4 Takaa ex 
KoasMUMOHHad crpaterut fx, uTo K UGK WH He, Kya (UPR ye) <A Kw yo (UH 


aia mo6oro i €] 


max min min AG, Kye) (u"| xy) S Ae, Kya ak 
fz ES; K FKESK 
KUyteRX 


Teopema 3. Bcakan peeyAApNaA KOQAUYUOHNAA Uepa Umeem CMEWAH: 
‘Hole CumyYyaYyUuu paeHoseecun. 

Ecam komisiexc § HyJIbMepeH, TO TeopeMa 3 MpeBpalllaeTcA B H3BeCTHYIC 
Teopemy Hoauia (*) 0 OeckoaIMIMOHHBIX Hrpax. 

6. Bce mpeabiaqyuyue ompeyeseHua HM TeOpeMbI ObIIH MpHBeAeHbI WIA Cuyyas 
‘KOHCUHBIX Hp B WeJIAX yupouleHHa ChopMysimMpoBok. B oOulemM cuJlyuae MMerOT 
MeCTO CXOJHbIC YTBEP2KACHHA, OJHaKO HeEOOXOJMMOCTb paCCMOTpeHHA o-are6f 
‘U3M€PHMbIX MHO?KECTB Ha Ka2KJOM H3 MHOxKeCTB Sx (KER), a Tak2Ke Bepoar- 
HOcTeH Tlepexojja BMeCTO YCJIOBHbIX BepOATHOCTeH JeslaloT BCe PopMyJIMpOBKyL 
‘BECbMa PPOMO3]{KMMH. 


Tloctynusto 
28 V 1958 
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Hoknzangp Akanemun nayxr CCCP 
1959. Tom 124, Ne 2 


MATEMATHKA 


O. A. 3H3A 


O HEKOTOPbIX MOJACHCTEMAX OPTOPOHAJIbHbIX 
CHCTEM ®YHKIMK 


(ITpedcmaeaeno axademuxom IT. C. Anexcandpostim 12 1X 1958) 


Optouopmuposannas (ON) cuctema cbynkunii {9,(x)}, n= 1,2,..., 3aqan- 
HbIX Ha OTpe3Ke [a, 6], HasbiBaeTcA CHCTeMOH CXOJQHMOCTH, ecm u3 ycuO- 
BUA LC? < oo CylefyeT CXOAMMOCTS pAa Len gn (x) MOUTH BCIoAy Ha [a, b] Ana 
JHOObIX BeLLECTBEHHBIX Cy. CucTeMa CXOQMMOCTH {Gn (x)} Ha3bIBAaeTCA CHCTeMoOii 
cTporok CXOQHMOCTH, eC H3 ycmoBHA Ley = co culeqyeT pacxoqUMocTS 
pata Lcp n(x) NouTH Bclozy Ha [a, 6]. 

Ecsm {$n (x)} ABJIAeTCA CHCTeMOH CXOJMMOCTH IIpH 060M NopsyKe (byHK- 
UHH, TO OHA Ha3biBaeTCA CHCTeMOH Oe3yYCJIOBHOH cxogumocTH. Anauo- 
rHuHO oMnpeyesineTcaA cucTeMa Oe3YCMOBHOH cTporol CxOQuMOCTH. 

A. E. Menbuios nokasas (1), uTo MponsBoubHaa ON cuctema cbyHKunii 
COJlepoxKHT OeCKOHEYHYIO YaCTb, KOTOPaA ABJIAeCTCA CHCTeMOH CXOJMMOCTH, H M0- 
CTaBMJI BOMpoc O BO3MOXKHOCTH BbIOOpa U3 SaqaHHOH ON cuctembl noycuctem 
6Oe3yCIOBHOH H Oe3ycIOBHOH CTporoH CxXOQMMOCTH. 

Teopema 1. JTycmo ON cucmema gynxyud {9n(x)}, n= 1,2,..., 
x€[a, 6], o62adaem caedywwum ceolicméom: cyiuecmeyem maKkaAa usmepuman 
KOHe4HaA noumu eciooy dynKyun op (x) > 0, umo 


Onto ae) ntl 25a. Seay ol). (1) 


T020a {n(x)} codepacum 6eckonernyio nodcucmemy Oesycaosnoll cxodUmocmu. 
Hametum JoKa3aTesibcTBo. O6osHauum uepes E, MHOXKeECTBO MepbI OOVIb- 
weit, vem 6—a—e (e >0 mpon3BosbHO MaJIO), Ha KOTOpoM (x) orpaHHyena. 
MoxkHO MOCTPOHTb TaKYIO MOCJieOBATeJILHOCTb HOMePOB {/Mz} H Takyto ON 
CHCTeMYy {Ex (x)},  uTo (byHkuMH € (x) OrpaHHueHbl B COBOKYINHOCTH 
KoHcTaHToH MM cucTembr {&:(x)} HM {Qm, (x)} SKBMBaseHTHBI Ha E, (T. e. 
mouta sewogy wa Ez pagbl Lez E(x) W LCk Ping (x) CXOAATCA WIM pacxoqaTca 
OJHOBpeMeHHO Tp JOOOM OJMHaKOBOM B o6oHx pxyax NOpAAKe YIeHOB). 
Vicnosb3ya NpoH3BOJIbHOcTh © > 0 M MIpHMeHAd AMaPOHaJIbHbIM Mpowecc, He- 
TPYAHO Nl0Ka3aTb, UTO ore JIOKa3aTeJIbCTBO TEOPeMbI MIPOBeCTH JIA CJy- 
x) =const. 
es OGILHOCTH, MO?KHO CUHTATb, ITO |@n (x)| <1. Honpsysacp TeM, 
yTo KoadipunHeHTbl Pypbe 110 ON cucteme s1060H (yHKIUMH, SERN c 
KBaj[paTOM, CTpeMATCH K HYVJItO, BbIeUM H3 {$,(x)} MoycucTemy {Pn CONT. 


R=1,2,..., Tak, 4TOObI 


b 
|\ (x) P(x). - PEE () Gangs *) dix) <eeps (Pir +++» Pela 


a 


AU NCR IER OIE Fat acy 


2 JAH, 7. 124, Ne 2 


( pa)Y — nocraTowHO GpicTpo cTpeMatlasca K HYWO Tose 
PHO eet eae yucen. MoxkHO CieslaTb 9TO TaK, ¥YTOObI 3aTeM 


1X 
BaTCJIbHOCTb MOJIOXKUTCJIbHb B + aC ae 
6bIJIO BO3MO2XKHO NOCTPOHTb ON cuctemy {be (x)}, k= 2 ears 


uyio wa [a,b] {n,(x)} # Taky!o, TO 
b 
(900) 9 0) «RED dea () de =O 


De 2 fo eek: p= N2ee 


(2) 


Vi3mexuM TIpou3BOJIbHbIM OOpasoM Topsgok (pyHKIWWi B CHcTeMe sae # 
nycTh (km(x)}, M= 1,2,...,—Homyualoulaicd Mp 9TOM CHCTeMa. npeye- 
A ’ 


jum Tetleps (pyHkuuH %; (x), {=0,1,..., paBeHcrsamu (cp. (”)) 


Xo (x) = I ? 
Xy (x) — Ane} (x) Met (x) a ed Ain, +1 (%)5 


ecm {= 27 Lom. 2. 2, OR my <M <i 


IIpu / = 2" umeem 
Xen (X) = Ani (%), a= re (3) 


Ucnomb3ya MeTox OpToroHaJiMsalluu (pyHKUBH Ha MpOAOJRKeHHOM HMHTepBaie 
(3), erp. 83) Hw omupaach Ha CBOHCTBO (2) cuctembt {tz (x)}, Mbl MOXKEM Tak 
QOOMpeesMTb (PyHKUMH y, (x) Ha OTpeske [b, c] (c >b), wroObl NonyuuTb Ha 


[a, c] opToroHaJIbHy!0 CHCTeMY, YAOBJETBOPAIOMLy!O YCJIOBHIO 


wes (x) dx = 2%, 
a 


rye «? He 3aBHCHT OT 7. 
Hasozem N-m aqpom cuctrempl {y,(x)} yHKuHIO 


c 


N ais 
Ku )= Due (\a@ay) 
Z=0 a 


K cucteme {y,(x)} Ha [a,c] c Tak oOnpeyeJeHHbIM ApOM MpHMeHHMa mocse 


HEKOTOPLIX H3MeCHEHHI B (POpMYJMpOBKe H OKa3aTeJIbCTBe, OHA H3 Teopem AueK- 
cuya ((4), Teopema 1). M13 sto Teopembl Nosyyaem, 4TO pAA La; yx, (x) cxogurca 


HOUTMERCIORY Ha, [a,,0],,ecam. a; =.0 wad bae2",. n=O, lies La? < oo. 
B cuuy (3) orcioga culenyeT, TO pAN Ucy by (x), Aa SHAYHT UM PAM Ucge On, (xX), CXO- 
quTcH nouTH BCcIOAy Ha [a, b] Npu m060M NopayKe WieHoR, eCJIM TOJIbKO Lc? < 00. 
Takum o6pasoM, {9n,(x)} ABJIAeTCH CHCTeMOH Oe3syCIOBHOH CXOMMOCTH. 

E. K. Ps6opa (°) Ha ocHoBe pa6oTpt H. A. Cenunurepa (°) yka3aa cue- 
Ayromee HeOOXOMMOe H JOCTATOUHCeE YCJIOBHe CyleCTBOBaHHA y 3aqaHHoH ON 
CHCTEMBI {Gn (X)} MOACHCTEMbI {n, (X)} TaKOli, YTO U3 pacXOAMMOCTH psa uct cue- 
AyeT pacxoQuMocTb NouTH BcIOsy pala Lez Gp, (x): | 

Hagerca Taka MOcJleqoBaTeMbHOCTh HOMepoB {mz}, R=1 2,..., TO 
Aix moO6oro MHoxwKecTBa E Noso2KUTebHOH Mepbl 


lim 


k->00 fF 


| Py (x)| dx > 0. (4) 


tye 


MoxxHo NoKasaTb, YTO 3TO YcMOBHe JOCTAaTOUHO TakKKe HB TOM culyuae, 
€CJIM NOTpeOopatb, 4TOOL! MpA ycnoBuHn Lich = co pAN UCk Gn, (x) pacxoquscs 
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NOTH BClOLy pH smo06om nopayKe uenos. TlostoMy wa ocHoBannn TeopempI | 
NovlyuaeM, uTO cnpareqmBa 

Teopema 2. JIna moeo umo6or ON cucmema PYNKUUL {On (x)}, Oepanu- 
4EHHOLX 6 COGOKYNHKOCMU NO MOCYAIO HeKOMOpoli UsMepumoti KUHeUHO noumU 
ecrooy dynKyuett (x), codepacana noccucmemy OesycroeHoli. Cmpoeoti cxodu- 
mocmu, HeoOxoCuMO U Pocmamo4HO BoINOAKeHUe YcAoGuUA (4). 

Teopema 3. Jlaxywapnaa mpueonomempuueckaa cucmema Qynkyut 96- 
AflemcA cucmemou OHesYyCACBHOLi CMpoEoll CXxOCUMOCMU. 

laa JokasatesbeTBa yOOHO B3ATb CHCTeMy B KOMIWIeKCHOti (bopMe 


(ek) Beta eee 1G hee DO Me Ose ser Dre: 
Tak Kak (cm. (7), erp. 141) 


(oe) 12 foe) 
; + (MM). 
a} inp SN Ui Lib Box “A 
Zi te = DOD ee") Ot, = ae — ite, re ne, / nk” > 3, 


k=—co m=1 k=—co 


TO JOCTATOUHO CBOLCTBO 6e3ycOBHOL CXOJHMOCTH JlOKa3dTb JIA CHCTeMbI 
( 


+. (/71 
{e"k ‘ag ney, [ne > 3, re m cuKcuposano. 

IlepectaBum NpovsBOsbHbIM COpasoM (pyHKUMH B paccMaTpuBaemoli cucTeme, 
M lyctb {e's*}—nonyyaemaa mpm sTom cuctrema. OGpasyem (cm. (2)) cuctemy 
{E; (x)} = I] {es*/ 2x}. Moxno noxasatb, uo pag Ya, £;(x) cxoqurea mourn 
Bcloqy Ha [0, 27], ecu paBHb! 0 KosddpuuHeHTHI %,, CTonuMe MIpn £, (x) e’s*, 
HW X|a,|?>< oo, Oro emaeTcA MeTOAOM, MOAOOHbIM TOMY, KOTOPBIM B Teopeme | 
MOKAaSbIBaeTCA aHAaJIOrHYHOe yTEepxJeHve Jn cbyHKuMii x, (x). 

Orctofa slerko cmleqyeT, uTO cuctema {e"*"} aBsisnercA cucTeMoli 6e3ycJI0B- 
HOH cxofumoctu. A Tak KaK B JlOKa3aTeJIbCTBe TOrO YTBepxeHHA, TO pay 
Lye" pacxoqutca noun Bewogy wa [0, 2x] npa ycnoswn 4 |, |? = 00 (cM. (7), 
ctp. 123), nurge He yunTbIBaeTca NopayoK dyuKuni e"**, TO sTUM 3aBeplliaeTca 
WOKa3aTeJIbCTBO Teopemb! 3. 

B 3aksoueHHe MoIb3yl0OCcb CJIyYaeM BbIPasHTb cCBOIO ruyOoKy1o Onarogap- 
HOCTb y.-Kopp. AH CCCP J]. E. Menpbuiopy 3a noctaHoBky 3aa4uH MW MOMOLIb 


NIpH ee pelueHHy. 


ITpumewanue npu Koppexmype. Voce toro, Kak 9Ta paOora OblJla noyro- 
TOBJIeHa K MeyaTH, aBTopy cTasio H3BecTHO, uTO C. b. CreuxkuH OJHOBpeMeHHO C 
ABTOPOM JlOKa3aJI Teopemy, aHaJiorHuHylo Teopeme | (npegnosaraa BMecto (1) 
OPpaHHYeHHOCTb HOpM (byHKIM gn (x) B Ly, p > 2), M TeopeMy, HecKOJIbKO Ooulee 
o6uly!o, 4yemM Teopema 3. 


Tlocrynus0 


Hi 1 % Ter 
MccKkopckHi rccyapcTBeHHbIN yHHBepcH one ce 


aim. M. B. JIlomoxHccopa 


WMTHPOBAHHAA JIMTEPATYPA 


u f Bull. Soc. Math. de France, 64 (1936). ? G. A lexits, Acta 
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opToroHambHEIx pafos, M., 1958. *G. Alexits, Acta Math. Acad. Sci. Hung., 4, No 3—4 
(1953). © E. K.P a6opa, Ya. 3am. Kasancx. yxus., 116, Ne 5 (1956). © H. A. Cex 
yumes, JAH, 62, 31 (1948). “7A. SurmMyHA, TpuroHometpnueckne pagel, M.— JI., 
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Jloknayn AkaweMuu Hayk CCCP 
1959. Tom 124, Ne 2 


MATEMATHKA 


. 


Cc. P. KOFAJIOBCKHH 
YHUBEPCAJIbDHbIE KJIACCbI MOJEJIEM 
(IIpedcmaeaeno axademuxom A. H. Maasyesoim 9 1X 1958) 


Samauelt HACTOMULeH 3aMeTKH ABJIACTCH YCTAHOBJIEHHe TaKHX CTPyKTYPHbIX 
XapaKTePHCTHK YHMBEPCaJIbHbIX KJIaCCOB MOdeJeH, KOTOPbIe OblLIH Obl YHCTO 
KaTeropHiiHbIMA H MOTOMY JIerKO MepeHOCHMbIMM Ha JHOOy!0 MOAKaTeropHlo Ka- 
TerOpHH BCeX MOJevet ((pakKCUpOBaHHOro Tuma), — MePpeHOCHMbIMH B TOM CMBICe, 
YTO MO3BOIAIN Obl BHYTPCHHHM OOPa30M, B paMKaX paccCMaTPpHBaeMOH MOM<aTe- 
rOpHu, OXapaKkTepH30BaTb KaCCbl, YHUBepCaJIbHbIe B HeH. Ira 3aqaya MO KOHWa 
paspeuaercA Qa KMaccOB MOfevleli C KOHCYHbIMA HM CYCTHbIMA MHOMKeCTBAMH 
OCHOBHBIX MpeAHKaTOB WH YaCTHYHO B OOWIeEM Cuyyae. 

B mn. 1 paccmMaTpHBaiorcd HeKOTOpbIe BHYTpeHHHe (T. e. OnpeqemAemple 
yepe3 OTHOWSHHe MOPAAKa) ONepalHH SaMbIKAaHHA JIA MOQMHOMKECTB NMOJHOH 
peiwerKH. OcHOBHbIe pe3yJIbTaTbI 34MeTKH, O COMepxXaHHH KOTOPbIX CKa3aHO 
BbIWe, COMepxKatca Bn. 2. Pe3sybTaTol 1. 2 UcMOMb3yIOTCA BM. 3 AA YCTaHOB- 
JleHHA COSCTBeHHO alreOpaMyecKHX CTPYKTYPHbIX XaPaKTePHCTHK YHHBepCaJib- 
HbIX KJIaCCOB asredp. 

SaMeTHM, 4TO B [\CKa3aTeJIbCTBaX OCHOBHbIX TCOPeM CYULeCTBeHHO HCIOJIb- 
3yetca viemMa 1, a cwleOBaTeJIbHO, H aKCHOMa BbIOopa. 

Ilyctb S — HekoTopoe ceMeHCTBO HeMYyCTbIX MHOKeCTB. S-MHOXKECTBO Ha- 
3biBaeTCA MH HMM€AJIbH bIM OTHOCHTCIbHO LaHHOro ero JIMHelinOro ynopsA- 
MOVCHHA, CCM HH WIA Kakoro ero aeMeHTa x) MOAMHOxKeCTBO {x < Xo} He ABAA- 
eTcA S-MHO>KeCTBOM. 

JlIemma 1. ¥ ecako20 S-mnowecm3a cy u2cmsyem MUNUMAAbHOe OMHO- 
cum2AsHO H2KkON02020 ynorAd01eHUA S-noIMHO WeCmM30, KONOD02 UAU KOHe4HO 
uAu He umeem nocaed1220 (ONLOCUM2ALHO 939020 YnOpAdOLeHUA) 9AeMeHMA U, 
CACOI3IN2ASHO, CCM 0FB204N2HUE N2KOMOPOl eO3pacmaro:yell Yenu ceoux nod- 
MHONCCCMs, He npuNadaewauux S. 

1. Byaem roBoput, ¥To Ha MHoxectBe M onpeyeneno Lim-npoctpauctso, ecu 
3aaHO CeMeHCTBO CXOMAULAXCA MMHeMHO yNOpA_OYeHHbIX MHO%KeCTB BMeCTe 
C OMHOSHAYHO ONPeHeeHHLIMA MpeeaMH 3THX MHOKeCTB, ABAAIOULMMUCA 
anemeHtama M. Bmectre c Lim-mpocrpaucrsom ecrecTBeHHbIM o6pa3om ompeye- 
JteTCA OMepalluA 3aMbIKaHHA WIA moqMHOxKectB M. 

Ilyctb 2 —HekoTopad MomHad peuerKa. PaccmatTpupaemple Hake Lim-mnpo- 
CTpaHcTBa MpefMoaraioTcd OMpemeeHHEIMU Ha &. 

Lim-npocrpacTBo, B KOTOPOM CXOMAUMMMCA MHoKecTBaV AB/AIOTCA BCe 
werd (yMopAdoueHHble moO BKMOUeHMO), a npeqenamMa—ux TOUHBIe HMKAHe 
(BepxHue) rpaHu, OyJemM Ha3bIBaTb Inf-1pocTpaucTBom (Sup-npoctpau- 
CTBOM). OueBuqHO, 4TO cemelicrBo Inf-3aMKHyTbIX MHOKecTB (3aVKHYTBIX 
MHoxKecTB Inf-npocrpaucTBa) oOpa3yer Tomomoruio. To xe BepHO Jia Sup-mpo- 
CTpaHcTBa WM OMpeeeHHOrO HwKe U-nmpocTpaHcTBa. 

Jlemma 2. Ecau Inf-sam«aymoe (Sup-samkaymoe) mHoxcecmso codepxcum 
HUICHIOIO (BePXHI0I0) NoOnoAypememKy RN, mo ono codepxcum HeKomopyio noa- 
HY!0 HUDICHIOIO (6epXxHto10) nodnoaypeuemky BD N. 

HwxHuM IPC AE MOM JIMHeHHO ynopAgoyeHHoro MHoxKecTBa {x;} Ha3bI- 
BaeTca 9ulemMeuHT lim inf x; = sup (inf x;). [[BoficrBenuo onpegesnetca lim sup x;. 


i é] 
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Byjem ropopntb, To MHoxecTBO {x;} U-CXOMUTCH, eC HWKHHE TIpe Web 
BCeX CFO KOH(MHAJIbHbIX NOAMHOKECTB copnagaioT. Lim-npoctpaucTBo, B KOTO- 
POM CXOJALIMMYCH ABIAIOTCH U-CXO[ALIMeCH MHOKeCTBa, a MpelesaMu 9THX 
MHO2KECTB — HX HMPKHME Mpesedbl, OyeM HasbIBaTb U-pOCTpaHCTBOM. 

_UWNpOCTpaHCTBOM (%-IpocTpaHCTBOM) G6yyeM Ha3bIBaTb TaKkoe 
Lim-npoctpaHcTBo, B KOTOPOM CXOJALIMMHCH ABUJIAIOTCH BCe sMHeliHO ynopsyo- 
YeHHbIeC MHOKECTBA, a MpeesaMH STHX MHOXKECTB — UX HHKHHe (BepXHHe) Mpe- 
Reap. 


JIemma 3. Mxoocecméo moeda u moabsko mozda u-3samKHymo (a-3aMK- 
Hymo), Koeda oxo Sup-samKxymo (Infi-szamkaxymo) u seanemca noanoti nuse- 
neti (6epxHeli) NOOnOAYpewem«Koli. 

Lim-npoctpauctBo OyeM Ha3bIBaTh KOMMAKTHBIM, ecu uz f) F;=A, 

cel 
rye F;— 3aMKHYTbIe MHOMKeCTBa, CeqyeT (VF; =A as HeKOTOporo KOHE4- 
Horo NofmMHoxKectBsa J C/, H KOMNAKTHBIM BCH JIbHOM CMbICWe, ecu 
y BCAKOFO JIMHeEHHO yNOpAAOYeHHOrO MHO>KeECTBa HMeeTCA CXOMALLEeCA KOH(DH- 
HaJibHOe TMOJMHOKECTBO. OueBHHO, YTO U-NpOCTpaHcTBO 4H U-NpocTpaHCTBO 
KOMMaKTHbI B CHJIbHOM cMbICIe. JlerKO MOKa3aTb, YTO y JOGO moceloBa- 
TEJIbHOCTH (THNa w) MOJMHOKeCTB CUeTHOrO MHOXKeCTBa M wMeetcH u-cxogA- 
mlasca (B pelieTKe BCeX NosMHOrxKecTB M) nosnocneqoBatebHOCTb. OHako, 
Kak nokasa H. VW. Yepupix, u-mpoctpaxcTBo Boo6uie He KOMNMaKTHO. Cyego- 
BaTeJIbHO, TO Ke BepHo Ain Inf-npoctpanctTBa u Sup-npoctpaHctBa, Kak Ooviee 
TOHKMX, YM U-NpPOCTPaHCTBO, B CJIEAYIOULEM CMbICJe. 

Lim-npoctpauctBo L, nHa3blipaeTcA OOMe€e TOHKHM, Yem Lim-npoctpaH- 
cTso L,, B OOo3sHaueHHH L;< Le, ECM BCHKOe JMHeEHHO ynOpsOYeHHOe MHO- 
*KeCTBO, CxOJAueecA B Ly, cxomutcaA B Ly HW uMeeT B Ly TOT xe Npeze. 
Lim-npoctpauctsa L, u L, Ha3biBaloTCA CpaBHUMBIMH, ecH L;<L, HK 
Del. 

2. PacemaTpuBaemble HW2Ke MOJeM NpefnosaraotcA OAHOTHNHEIMH. I Tpen- 
Moularaetca Take, YTO B YHCMO OCHOBHbIX MpeAvKaTOB BXOAUT TOXECTBO, 
TIOHUM@eMOe OTHOCHTEJIbHO B CMbICJIe ('), T. €. OTHOLWEHHE SKBHBAJICHTHOCTH =, 


yNoBuleTBopsioulee Clemyloulel cucTeme ycuoBHH: 


{(X1)- « « (Xv,) (Ya) - = - (Yo) [Pe (41 es xy) Amen AN... Nj =y,7 
—> P; (1; eel 9: 9 Wier 


re {P;}i¢er — MHO?KECTBO BCCX OCHOBHBIX MpeHKaTOB. ’ 

Uepes £(M) GSygzem o603Ha4yaTb pewleTKy BCeX Moneneh, ompenenenALx Ha 
muoxectse M. To onpenenennio, Mty< Wt, 1A Me, MEL (M), ecau Tox- 
jlecTBeHHoe oTOOpaxenne M Ha ceOA eCTb TOMOMOpPHOE oToOpaxKeHHe MO/Jle- 

2 
au IM, Ha Mosemb Wty (cm. (?)). : 

Bylem paccMaTpHBaTb aOcTpakTHBIe B CMbICJC (2) Klaccbl MofemeH. Kuiacc K 
nazopem Inf-3aMKHYyTbIM, B oOosHayeHHH K = Inf(K), ecH Qua BCAKOTO MHQ- 
xxectsa M muHoxectBo K-MojeseH BY (M) Inf-samKuyTo. AuaJIoru4uHO ompe- 

- ii - Tble KJIaCCbI. 
mensioTca Sup-,... , 4-3aMKHy ‘ ! 

Cnenys A. "TapcKOMy (3), Kulacc BCeX MoAMoseeH Bcex MOeNen HS KJlac 
ca K 6yjem cOo3HauaTb Yepe3 S(K), Kuace Bcex OObeAMHEHHH Wenen K-nog- 
moyeneli— uepes U(K), a HavMeHbLUMH MYJIbTHMJIMKAaTHBHO 3aMKHYTDIM KJIaCc, 
coyepxKaunh K, vepes P(K). f 

Jlemma 4. Bcakuil ynueepcanbHolll KAACC U-3OMKHYM. : 

Orciola clelyeT KOMMaKTHOCTb YHHBePCaJIbHbIX KJ1ACCOB mMojesieH co cueT- 
HbIMH MHO2KeCTBAMM OCHOBHBIX MpeMKaTOB. 

V3 memm 2 u 4 caeqyet: 

Teopema 1. Ecau cemeucméo 
K060, “mo eceEosmodCHoe KOHEeXHbIe NpAMOLE 1 


nencam K, mo P(L)CK. 


L modeaneti ynusepcaabnoeo Kaacca K ma- 
pouseedenun L-modeaet npuxad- 
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ra TeopeMa MOxeT ObITb LoKasaHa M Oe3 MCMOJIb30BaHHA aRCROMEL BbIOopa. 
Teopema 1 spjaercaA YacTHO MO OTHOIMEHHIO kK TeopeMe 3 Bora (°). . 
~  JIemma 5. S(K)Cu(K) wu U (K) Cu(K) 048 6caKoeo Kaacca Ky 

Vis memm 4, 5 uw Teopemp 1.2 us (*) JIerKo culeqyer: 

Teopema 2. Kaacc modeneti co cuemHolm MHODILECMBOM OCHOBHOIX Npe- 
Aukamoe mozda U moAbKO Moeda yHUsepcaneH, KO2OA OH U-3aMKHKYM. 

C nomowbo siemMbl 1 Jerko OKa3bIBaeTCA: 

Teopema 3. Kaacc K mozda u moAbKo moeda ga Koeda 
u-samKHym ecakud KAaCC Kyy,..., ng... PeOYKYUM (@ cmoicae (*)) K-modeset. 

B o6ujem cayyae u-3aMKHYTOCTH KJlacca He JOCTaTOUHO JIA ero YHMBEp- 


CaJIbHOCTH. 
Bpeyem 3 paccmoTpeHve aKCHOMBI CJleyIOUIMX BUOB: 


({xi}) [(V ®; (Xin - - +» Xavier, (1) 
(Hl {x:}) (AD; (Xin + + + > Xi,))ier]: (2) 


re Xj... +» Xj, € {xi}; Dj — OCHOBHBIe MpedMkaTHI WIM MX OTPUIlaHHA. Bynem 
‘TOBOPHTb, ITO MOJeMb Wt yHOBMETBOPAHET AKCHOME (1), ecu a BCA- 
KOrO MHOxKecTBa {xX;} ee QJIeEMCHTOB HCTHHHO XOTA Obl OMHO yTBep»KTeHHe H3 
{Dj (Xj, ++ + » Xv) hier JIpoiicTBeHHO ONpemeneTcA YOBJeTBOpeHve aKCHOMe 
(2) B Mt. 

Ilycrp {x;} — onopHoe MHoxecTBo Mogesmm Mt; D—ee quarpamMa (B CMBIC- 
Jie (*)). Torga, oveBHAHO, KJIacc BCeX MojesieH, B KOTOppie SJt He BJIOx*KKMAa 
‘M30MopHoO, onpesesmaetca akcvomolt ({x;})[~ D]. Ortcioqa BugHO, 4TO Klace K 
TOrAa WH TO/bKO Torga onpesesMM CHCTeMOli akcvoM Bua (1), Korda K = S(K). 

Ilycrh xaace K onpegenserca cuctemof  axcuom sBuga (1). Posopum, 
4To akcvoma (1) u3 4 X-MMHMMaJIbHa OTHOCHTeJIbHO JaHHOrO ynopaAjo4eHHA 
MHoxectBa J, ecaM HH Aa Kakoro j,€J cucrempl & u XL’, MomwyueHHad u3 L 
3aMeHon axcuombl (1) akcuomol ({x;}) |(V®,)j<;,], He IKBUBAJICHTHBI (T. €. ompe- 
Aes0T pa3sHbiIe Klaccbl). L-MHHWMaJIbHOCTb aKCHOMbI (1) o3HauaeT, 4TO QA 
BcAkoro jy€J cyulecTByeT MOseIb Wt, EK,  yAOBMeTBopstoulaA akcHome 
(H {x}) (A ~ ®)j<;,]. Mlonb3yicb memmoih 1 (a noHATHeM %-MHHMMaJIbHOCTH 
aKCHOMbI Bra (1)), WerkO MoKa3aTb, TO ecmH Ksacc K wu-3aMKHYT, TO OH 
ompeyeIMM cucTeMoH aKcvoM Bua (1) c koHeuHbIMH J. Orcioga caeqyer: 

Teopema 4. Bce u-3amKnymble KAQCCbL U MOAGKO OAHU YHUBEPCAAbHOL U 
MYALMUNAUKAMUBHO BAMKHYMOL. 

Orcioya cyleyeT KOMMaKTHOCTh YHHBepCaJIbHbIX MYJIbTHIJIMKaTHBHO 3aMKHY- 
TBIX KJIaCCoB. 

Teopema 09. Jlycmb kaacc K makoé, 4mo Ora @ecaKoeo mHooKecmea M 
mHoocecmeo K-modeneti 6 2(M) samkxymo 6 HeEKOMOPOM KOMNAKMHOM 6 ClLAb- 
Hom Cmoicae Lim-npocmpancmee (Ha 2(M)), cpaeHumom c u-npocmpancmeom. 
Toeda K — yxueepcarbuoltt Kaacc. 

Vis nemmbl 3 u tTeopempi 4 culeqyer: 

Teopema 6 (cp. (5)). Kaacc K =P(K) moeda u moaoko moeda yxu- 
eepcaneH, Koeda K = S(K) = Sup (kK). 

Teopema 7. Tomomopd@no samknymoui Kaacc K moeda u moaoko mozda 
yHueepcanen, Koeda K = S(K) = Inf(K). 

PesysbTatbl, coxepKalliecd B STOM NYHKTe, eCTeCTBEHHO TIpHBOAAT K Cule- 
AytouleH npoO/ieme: BepHo WM TO, YTO KMacc K Torya UW TOMbKO Tora YHHBep- 
CaleH, Kora [Ia BCAKOrO MHOxKecTBa M MHOoxKecTBO K-Mogeseli B 2(M) 3amK- 
HyTO B HeEKOTOPOM BHyTpeHHem Lim-npocrpaHctBe peulerku &(M)? Ecum qa, 
TO Kak onpeesisetca ato Lim-npoctpanctso? J]ia KakKHX BHOB aKCHOMaTH3H- 
PY€MOCTH NepBbI BoMpoc pelliaeTcA MOMOXKUTeIbHO? 

3. Kaacc amre6p Ha30Bem Inf-saMKHYTBIM, CCAM Qua BCAKOM anreOppr YW 
MHOMKeCTBO K-KoHrpysnunit Hwa QW Inf-3amMKHYyTO, WJM, 4TO TO «Ke, ecun DA 
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BCAKOrO MHorKectsa M umeet mecto K () 2(M) = @4(M) 9 N, rae 24(M) — 
MHOXKECTBO BCex aJIreOp, onpeyeeHHbIxX Ha M, a N —uekoTopoe MHO»xKeCTBO 
MOJeseH, Inf-3amKHyToe B 2 (M). AnanornunHo onpegenaiotca Sup-, ... Z-3aMK- 
HYyThIe Kulaccbl ayireOp. 

BocnoJIb30BaBLUHCb COOTBETCTBYIONIMMH TeopeMaMu u3 II. 2, HeTpyqHO y6e- 
JMTbCA B CMpaBeAMBOCTH CJleyOulux TeopeM. 

Teopema 8. Kaacc aneebp co cuemHolm MHOIKECMBOM OCHOBHOIX Npedu- 
Kamoé moeda u moAbKO mozda YHUsepPCaAeH, KO20A OH U-3AaMKHYM. 

Teopema 9. Knacc K aneeOp mozeda u morvoKo moeda yxHuseepcaren, 
Ko20a u-3amKHym ecakuli Kaacc Kn,,..., ME jae pedykyuti K-aneedp. 

Teopema 10. Kaacc aneebp moeda u moroKo moeda yHusepCAAeH U MY Ab- 
MUNAUKAMUBHO 3AMKHYM, KOeda OH -3AaMKAYM. 

Teopema 11. Kaacc anee6p K =P(K) mozda u moabko mozda yxusep- 
cane, Koza on Sup-samKknym u 3aMKNYyim OMmHocuMeAbHO OO paz0éeaHUA Nnod- 
aneeop (cp. (°)). 

Teopema 12. Kuacc K anee6p moeda u moarbKo moeda KeasunpuMmu- 
mueex (6 cmoicae (°)), Ko20a ON Ccodepotum edUHULHYyIO anzeOpy E (6 CMbIC- 
ae (7)) u K =u(K), uau, umo mo ace, Koeda © 6K = S(K) = P (K) = Sup (K) 
(cp. (°)). 


CapaTospcKuli rocyapcTBeHHbIit yHHBepCHTeT Tlocrynnso0 
um. H. [. Uepupimiesckoro 20 VIII 1958 
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Jloxxagn Akayemunu Hayk cccP 
1959. Tom 124, Ne 2 


MATEMATHKA 


A. JI. KPbIJIOB 


MEPBAA KPAEBAA 3ANAYUA JIA HEKOTOPBIX K BA3HJIMHEHHbIX 
YPABHEHHHM NAPABOJIMYUECKOLO THNA B BAHAXOBOM 
NPOCTPAHCTBE 


(IIpedemaeaeno axademuxom C. JI. Coboaeseim 1 1X 1958) 


1. B name gamerKe (*) MoKa3aHO, YTO JJId ypaBHeHHA 
(1 + 302 + 2) tee + Au uyttey + (1 + ux + 3uj) Uy = 0 (1) 


CyUlecTByeT HM €JMHCTBeHHO pellieHHe u(x,y) B Kpyre Q(x?+ y?<1), npunn- 
Maloulee Ha OKpy2KHOcTH I’ (x? + y* =» 1) sHaueHve 9) (Y¥) H B WeHTpe 3HayeHHe 
Qo; Ip STOM pelleHHe eCTb (PyHKIMA X MW Y, aHasIMTMYeCKas BHYTpH Kpyra H 
HelpepbIBHaA BIVIOTb JO PpaHHllbl, T. €. TpaHHYHble SHaYeHHA NpHHMMaIOTCA B 
KylaCCH4eCKOM CMbIcsie. Tam 2Ke copMyJIMpoBaHa OOWLad Teopema c yKa3aHHeM 
HEKOTOPOrO BeCbMa IHPOKOrO KJlacca 3ajja4, Ms KOTOPOrO, B OTAMUHe OT JM 
HeHHOrO Culy¥as, BOSMOXKHA aHaJOrMYHaH NMOCTaHOBKa MepBOH KpaeBol 3aqauK 
Jin ypaBHeHHsl BTOporo NopAsKa B OOIacTH C BbIPOXKAeHHOH rpannueli. 

Sanaua (1) MoxeT ObITb HCTOJIKOBaHa KaK 3aJlaua O CTallMOHapHOM TIOsIO2Ke- 
HWM «HeJIMHeHHON .MeMOpaHbly, MOTeHWMaJbHad SHEPrHA KOTOpOH aeTcA dbopmy- 
10K 


J(u) =\ (ud + ui)? + (2 + uj) dx dy (2) 


Q 


(ypapHeHne (1) sBaaeTcs ypaBnenuem JIarpawKa aun J (u)). OxaspiBaetcs, 4T0, 
B OTJIMYHE OT «JIMHeEHHOM MeMOpaHb> C SHeEprHeli Wedopmallun 


J’ (u) = \ (uy. + uj) dx dy, 


Q 


MemOpaHy (2) MOXKHO 3aKpellMTb He TOJbKO NO JIHHHAM, HO UB OTJ@JIbHBIX 
TOUKAX. 


B HacTosilel 3aMeTKe STH pesyuIbTaTEI pacpocTpaHeHbI Ha ypaBHeHHa 
«HeJIMHeEHHON TeMJIONPOBOAHOCTH» BUJa 


ug =((1 + Buz + Uy) Ure + 4UgUyllay + (1 + 12+ 312) Uyy. 


Jl storo ypaBHeHHaA cTaBHTcH MepBad Kpaepad 3aqaua B WWIMH pe mo06o0r 
BbICOTH! T Ha Kpyrom Q ¢ BbIKOOTHIM ILeHTpOM. 

2. Onpexeneunus. Tycts Q —orpannuennas o6nacth B M-MePHOM TIpo- 
CTpaHCTBe X = (X1,...,%m) c rpanuueli I, coctosmeli 13 MHOrooOpa3uii m—1, 
m—2,...,1,0 usmepenmt (Q nu TL TaKOBbi, UTO JIA HHX BepHb!l TeOpeMbl 
BlowKeHHA C. JI. Co6onepa (')). Q=Q~x [0,7] —unnanngzp B TipOcTpaHcTBe 
(x,t) «Haq» Q ¢ 6oKoBoit nopepxHoctbio S =T' x [0,7]. O6osnauum yepe3 


SaMbIKanve TyiaQKHx (CbyHKWHi u(x), paBHbIXx HyO BHe QQ» B MeTpuKe 
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(1), 
Wp; Yepes Zn P — sampikanns ramKux cyHKuni u(x,t), paBHbIX HyvO 
BHe Qs x [0,7] B MeTpuKax 


m Y/p 
Julz= ‘\ [> ux, (x, t) |?" dx a| > |iwllp =u lz + |e |Lce- 
Q i=l 
Paccmorpum (pyHkuuto F (u,,,..., Uy.) HW (PYHKUMOHaJIbI 
J, (u) ye ray eiegiite Ja(u) =\ F Uns. e,,) de dt 
Q Q 


Ha (pyHKIMAX cooTBeTcTBeHHO W u Z co CJI€QYIOUWMMH CBOHCTBaMH (MBI orpa- 
HHYHMCA HavOoslee CyllecTBeHHbIMH CBOHCTBaMH). 

A. Ji(u) ((=1,2) sagaior us W, Z tonosornwo HYyJIA, IKBABAJICHTHY1O 
OCHOBHOH TONOVIOrHH. 

B. J;(u) (i = 1,2) papuomepno pemyKkner na W u Z, 7. e., ecu Ji(u< 


<dte, Ji(v)<d+e u L(A )>4, 10 J(u—v)<a(e), rye a(e) +0 


npw e—0. 


B. > Pag tg, (Ux; cee » Ux») EER = v>) ei, yu > 0 . 


, k-1 i=] 


PaccmotpuM B Q ypapHenne 
eg 
uy— >) Be kt ae (ge Ux, )) =F (x, t) (3) 
é=1 


M yCJIOBHA 
uls=0; whe-o= 9). (4) 


O6o6meHHbIM peuleHHem s3anaun (3)—(4) 6yyeM Ha3bIBaTb (byHKIHIO 
u(x,t)€P, npunagnexanuyio W Ha Bcex ceyeHHAx Q naockocTamHu t = fy H 
cjla6o HenmpepbiBHy!o No ¢ Kak 3u1eMeHT Wm, YOBJIETBOpAIOWLYyIO HHTerpasIbHOMY 


TOK JECTBY 


[us + [DY Fag, lads «lens Oa] = Uh OI (5) 
fo 


yin Beex CEZ. 3necb UM Jaslee KBaypaTHbIMH CKOOKaMH OOO3HaYeHO CKaJIApHoe 


npov3peyenhe B Q, KpyrvibiMH B QQ. 
3. Teopema. O6o6wuwenHnoe pewenue sadaiu (3)—(4) cytuecmeyem u 


C€OUNCMBEHHO. | 
E,WHCTBeHHOCTb pellieHHA MolyyaeTcA cpa3y: Ppa3HOCTb u(x,t) mByx pette- 


HHH u, (x, 7) H uy (x,t) yOBJeTBOpHeT HHTerpaJIbHOMy TO*KACCTBY 


m 
[U2, CI r > [arvz,, Cx] = 0 
imi 
wu u(x,0) =0; a; —nonoxKuTesbHble (PyYHKUMH, 3aBMCHLUIMe OT Uy (%,t) nts (x, 2): 
B3ap ¢ =v, noswy4uM 
2 
+ SZ lolkua +42) =0, llolao=0, 


T. e. |v||==0, To u TpeOoBaslocb OKa3aTb. 
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CymecTBOBaHve pelleHHs AOKasbIBaeTCA metonom TamepkwHa, YyCHJIeCHHbIM 


BapHallMOHHbIMM CoOOpaKeHHAMH. | | 
Merton Tanmepkuna. BolOupaem MomHylo B W M opToHopmMupoBaHHyto 


p L,(Q) cuctemy Bextopos {}"(x)} € W, BSB 0 = (x)/|¢c,. Cormacno 067} 
melt cxemMe meToqa TamepKuHa B HeJIMHeHHbIX 3aauaXx (cm., Hanpumep, (?)) 
CTPOUM TOCJIEOBaTeJIbHOCTb TIPHOJIMKeHHBIX PellleHHH YypaBHeHHA (5) B Bue 


ut (x,t) = Si CE) Y* (x). 
k=0 


Or u"(x,t) Tpe6yem yAOBseTBOpeHHA ypaBHeHHAM 


if, YES (Pag (ls + tems $5) = (B69), 6’) 
rpg are ed eit Fr: 


’ 


U3 cuctemst (5') u TpeOopanua u” (x, 0) = o(x) Nonyaum Ana ompeedeHHA 


C(t) cuctemy OObIKHOBEHHEIX M(ppepeHILMaJIbHbIX YPaBHeHHH, paspelleHHbIx 
OTHOCHTEJIBEO TIpOHSBOHbIX, a HMCHHO 


C2) +O (Cho, 1. Sh Oe = Oe ee 


Co(O)=leks  Ce(0)=0, &=1,...,7. (6) 
Jaa pewenna u(x,t) cucrembi (5’) HMeeT MeCTO paBeHCTBO 
(dul baat +) F (uh, uh) de — | F ene 9 Pq) Oe = \ (fut) de 
0 Q 2 0 


qua smo6oro t€[0,7]. (Ono nomyuaetcs, ecu cucTemMy (5’) YMHOKHTb Ha 
cron6e, C7(¢), CiO:xKWTb M MponHTerpupoBatb mo ¢ or O go +.) Tak kaK 


fie 3 (CQ) ner0 


Tt 


1 n n n be 
=\I uf |, dt + \ F (gg oo te eee 
0 Q 
nl t 
S| Fen 12s Peg e+ \MFIE a. (7) 
Q 0 
STO HepaBeHCTBO JaeT HAM paBHOMepHy1O NOTH MO NOWeHKY AIA \> CE dt, . wre 
0 k=0 


cpa3y No3sBOIAeT (HallpuMep, B CHyIy TeopeM BulOxKeHHA (*)) OrpaHHYHTb CBepxy 
n 


n2 
Mw CyMMy > C, (ft) papyomepoo no n uw ¢€[0,7]. Ho uz cyujecTBoBanHsa allpu- 
k=0 

OpHOH OMe€HKH JIA pellesHA CHCTeMbI OOLIKHOBeHHBIX YypaBHeHHit (6) cienyeT ¥ 

CYMECTBOBaHHe peleHHA (yJOBMeETBOpAIOULerO JaHHbIM HavaJIbHbIM YCJIOBHAM) 

BO BceM uHTepBaste [0, 7] (a He TOMbKO B OKpecTHocTH t = 0). Takum o6pa3om, 

MbI J@HCTBUTeJIbHO MOXKEM TOCTPOHTb Bce (byHkuuH w(x, t). B culy OeHKI 

(7) M pesyabratos (1) cyllecTByeT MoqmocieqoBaTembHOcTh {uk} Takan, TC 
np — > 0 OP RS C—O 
BN Ea), Sete TE te ence, Uggs tea : 

Oquako papencTB (8) He jOcTaTOUHO ju Mepexoqa K Mpegemy B (5) u3-3: 


HaJIMUHA HeJIMHEHHOrO UWieHa. Tlostomy TIPHXOJMTCA nipHOerHyTb K JONOJIHUTECJIb 
HbIM paCCyKTeHHAM. 


266 


| 
Paccmotpum suuiMntTayeckoe ypaBHenwe B Qc mpaBoli yactEIo, saBucamteli 
OT Tlapametpa ¢ €[0,7]: 


L m 
Se 
! » Ox, [Fu,, (Wx,, ere Uxn,)] Pe (x, t), (9) 
; i=1 
| M OyyeM HcKaTb pewennsa u(x, t), oOpamatonmeca TIpH KaxkqOM ¢ B HYysb Ha T, 
~T. €. OyqeM UcKaTb pewenve u(x,t) B UunMALpe Q, oOpaiaroureecs B HYJIb 
Ha rpannue S=T x [0, 7]. 
O6o6uleHHbIM peuleHHem ypaBHeHna (9) ¢ HymeBbIM rpannunem yemopnem 
Ha S OyJem HasbiBaTb dbyHKuHIO u(x, t), MpwHannexanyio W Ha mourn Bcex 
ceyeHHix Q nocKoctamu t = ty x YAOBJIETBOPAIOWLYIO YpaBHeHHt0 


>, [Fu,., (Ux, Fae Ux), Ce = lg, ¢] (10) 
f=] 


Asa peex CEZ. 
| JIemma 1. O6o6wennoe pewenue ypaenenua (9) cyuwecmeyem u edun- 
cmeenno. Hm acanemca dynkyun u(x, t), Oanwaa MuKUMYM Pyakyuonaay 


J (g, u) =\ [F (tua) +++)Ux,) —g (x, t)] dxdt 
Q 


Ha Kaacce Z. 
Jiemma 2. O6o3nauum uepes Z, noOmnoswecmeo Z gynkyuti euda v= 
n 


= Bi dy (t) b*. ITycmo Se are se (caabo) u nycmoe v" (x,t) — pewexnue eapua- 
R=1 : 
YyuonHoi sadaun Onan J" =J(u,g") Ha Z,. Toeda, ecau useecmxo, umo 


0 v 
et ot” , mo Uae UE, npusem v° (x,t) Oaem petuenue eapuayuonHoti 3sadauu 


Ona J(u, 9°), u, sHawum (no remme 2) yOoeremeopaem unmeepanbHoMYy modt- 
Oecmey (10). 

Bosppaulancb K PpeleHHIO MapabommuecKoro ypaBHeHHA, 3aMeTHM, TO ra- 
JIepKHHCKve TpHOsMKeHHA u" (x, tf) YOBMeTBOpsIOT yCOBMAM slemmbI 2, ec 
NONOKUTS g" = f —u;, g°’ =f —u; Mu yuecTb paBeucrBa (8) (mepBoe H BTOpoe). 

Tak Kak quia w(x, t) weer mecto uf (x, t)EL,(Q), To u° (x, £) ae nipu 
t—>0, a “3 oueHKH (7) H pe3ymbTaToB (1) caenyeT, 4TO u(x, i) ee p(x) mpu 
£-—+0 (cna60). IIpx p>>m orcioqa B cuay Teopem BuJioxwKeHHA (1) culeqyer 


HelpepbIBHOCTb pelweHHA B Q M TIpHHATHe HavaJIbHbIX HW TPpaHHYHbIX yCJIOBUH B 
KJIaccHuecKOM CMbICJIe (B TOM ¥HCIe H Ha BbIPOKeHHOH rpanuite I’., s < m— 1). 

DyukuuA u(x, ty) ABAeTCA MpH MouTH Bcex ty €[0, T] o6oOmeHHbIM peue- 
HMeM KpaeBOH 3afaun JIA SIMMTHYeCKOrO ypaBHeHHs 


m a * 
2s OX, (Fay, (Ux, sie be Ux )) iy g (x, to) 
=1 


C HYJeBLIM rpaHH4HbIM yCJIOBHeM. 
Teopema MoxeT ObITb O6OOuLeHa Ha ypaBHeHuA Coulee OOmlero Bua (B TOM 
yucse Ha YpaBHeHHA BbICWIMX NMOpAAKOB H Ha CHCTeMBI). 
Astop MpHHocuT OarogapHocTb C. JI. Co6omeBy 34 BHHMaHHe, MposPJieHHoe 


B 9TOM padoTe. 


Mockopckuh rocyfapcTBeHHbld yHHBepCHTeT reget Sey 


um. M. B. JlomoHocosBa 


LIMTHPOBAHHAS JIMTEPATYPA 
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(1954). 3A. JI. Kpptaos, AH, 115, Ne 1 (1957). 
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Jloxnann AkawemMun HaykK CCCP 
1959. Tom 124, Ni 2 


MATEMATHKA 


B. TMOHOMAPEB 


© MHOrO3HAYHbIX OTOBPA)KEHHAX TONOJIOTHYECKHX 
MPOCTPAHCTB 


(IIpedcmasaeno akademuxom II. C. Aaexcandpoeoim 31 X 1958) 


1. CBoyqKa 9MEMeCHTAPHEIX NOHATHH H CBOHCTB. B paoote (1) 
CoflepKaTcs 3IeMeHTapHble OCHOBbl TEOPHH MHOPOSHAYHBIX HETPePbIBHbIX oT06- 
paxeHuli (rvlaBHbIM oOpa30M OVKOMMaKTHBIX) mpoctpaHcTB. Hapsny c oToOpa- 
kenvem f mpocTpaicrpa X Ha mpocTpaHcTBo Y, CTaBsLMM B COOTBCTCTBHE: 
KaxKoli TOUKe xt X mHoxecTBo fxCY, paccMaTpwBaetca oOpaTHoe oToOpa-~ 
nkenne f’, CTaBAlee B COOTBeTCTBMe Ka>KAOH TouKe yt Y MHOwECTBO y= 
= &(x, y€fx) Bcex x€X, aaa KoToppix y€fx. Mbi paccMaTppaem B JaJib- 
HelileM JIMb Takve OTOOpaxkenua f, pH KOTOpbIX BCe [xX 3aMKHYTbI B Y Wi 
pee [’'y 3amKuytbht B X. Jlerko BudeTb, uTo (f’)’ =f. HenpepbipuoctTh ompeye- 
jinetca mo Kou: Ko BCAKOM oKpecTHocTH Ofx MHOmKeCTBa [xX OJDKHa Cylle- 
CTBOBaTb Taka OKpecTHocTb Ox TouKH x, uTO fOxCO/x. 

Llenecoo6pa3Hb! clefnyroume OGo3sHayeHuA. Hapsfzy c OObIuHBIM (MbI OyJeM. 
Ha3bIBaTb ero «OosbiMM») O6pa3som {M = U fx muoxectsa MCX onpeze— 

xEM 

sineTca «Mavibli» o6pa3: f*M = é(y, f'yCM). na seaxoro NCY Oovpuok. 
o6pa3 f’V u masini o6pas f>N = (f’)"N = &(x,fxCN) npu oro6paxennu f” 
Ha3bIBalOTCA COOTBETCTBEHHO OOJIbLUIMM HM MaJIbIM NpoOoOpa3zsaMH Mp 
oro6paxenun f. Bosbwol HW Mavibli OOpa3bl (a 3HaYHT, NpooOpa3sb!) B3aXMHO» 
JIONOJIHVTeJIbHbIX MHOXKECTB B3AHMHO JONOVJIHUTeJIbHbI. HenpepbiBHocTbh OTOOparke- 
Hun f O3HaUaeT, YTO 6ObIWOH NpooOpa3 BcsKOrO 3aMKHYTOrO (MaJibIH MpooOpas: 
BCHKOFO OTKPbITOrO) B Y MHOXKECTBA 3AMKHYT (OTKPbIT) BX. OToOparkeHHs, NpH KO- 
TODPbIX OosIbLUOH NpooOpas OTKPbITOFO (MaJIbIH NpOOOpa3s 3aMKHYTO"O) OTKPbIT (3aMK- 
HYT), Ha3bIBalOTCs (') KOCO HeMpepbIBHbIMH. OTo6paxkeHhe Ha3bIBaeTCA 3aMKHYTbIM 
(OTKpbITbIM), ECM OobWOH OOpas BeAKOrTO 3aMKHYTOFO (OTKpbITOrO) B X MHO- 
2%KeCTBA 3aMKHYT (OTKpbIT) B Y. SaMKHYTOCTb (OTKPbITOCTb) aHHOrTO oTO6pa- 
XKCHHA PaBHOCHJIbHa HeMPepbIBHOCTH (KOCOH HelpepbIBHOCTH) OOpaTHoro OTOOpa- 
XKeHHA, NOSTOMY MOHATHO, MOYeMY S3aMKHYTbIC HeMpepbIBHbie OTOOpaxKeHHA 
oOpa3yl0T CTO/ib eCTeCTBeHHbIH KIacc: 3TO OTOOpaxkeHHs, HENPePbIBHbe B: 
o6e cTOpOHB. Oro6parxeHia, OAHOBPeMeHHO HeMpepbiBHbie H KOCO Hempe- 
PbIBHbIe, Ha3bIBalOTCA CHM bHO HeENpePbIBHbIMH. Kwyaccnyeckoe B_ TeO- 
PHH OHOSHAYNHbIX OTOOpaxkenHi BKUONeHHe [[M]C[fM] ann mo6oro MCX 
(KBapaTHble CKOOKH O3Ha4aloT 3aMbIKaHMe) XapakTepHsyeT KOCO HenpepbIBHbIe: 
oTroOpaxKeHH, TOra KaK HeMpepbiBHOCTb OTOOpaxeHHA XapakTepu3yeTCA BKVIIO-- 
uenvem [f’N]Cf’[N] aaa pcex NCY. 3amxuytocts oToOpaxkeHua f Xapak- 
Tepus3yeTca BkKoueHHem [fM]Cf[M] ana scex MCX, a_ orkpbitoctb — 
BKoueHHem [f*M]Cf*[M]. Tlosromy oro6paxkenus, via KOTOpbIX OHO-- 
BpeMCHHO BBIMO/IHAIOTCA §=ycnopua [fM]=f[M], [f’'N]=f'[N], cyt He 
WTO HHO€ Kak OTOOpaxKeHHA B OG6€ CTOPOHbI CHJIbHO HenpepbIBHble, WIM, ITO 
TO 2ke CaMoe, B OGe CTOPOHbI 3AMKHYTbIe HM OTKDBITBIe. 

2. IIpononmmKenne oTOOpaxkeHHH Ha ONKOMMAKTHBIE pac- 
WHPeHHA. Oro6paxenne f npocrpanctBa X ua Mpoctpanctso Y na3biBaeTces 


we (uM Mpocto OWKOMNAKTHbIM), COOTBETCTBeEHHO Y -6HKOMMAaKT- 
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IbIM, ECJIM BCe f’y, COOTBeTCTBeHHO BCe [xX, OMKOMMAaKTHbI; OTOOpaxkeHna f, B 
Oe CTOpOdb! HeMpepbisable (T. €. HeMpepbIBHbIe H 3aMKHYyTbIe) H B OGe CTOpO- 
Bi (T. eo X- H Y-) OHKOMNMAKTHbIe, HaSbIBAaIOTCA COBe pWeHHbIMH. 

Ilycts XOX, YCY uf ectb (Maoro34a4H0e) oTOOparkeHve MpoctpancTBa 
KX na Y. Tlycrs f ects nempepstsnoe oTo6paxkenve mpocrpaucrga X ua Y, aB- 
IMOUleecd MpIK2du2eM oTOSpaKeaua f (tT. e. fe =fx ana Bcex x€X). 
9ro MposOWKeHHe Ha3032M ABYCTOPOHHUM, eCJIM OOpaTHoe oTOOpaxKenHe 
’ Kk oToOpaskeHuio [| HempepbiIBHO HW ABAAeTCA MpofomKeHveM oOTOOparKeHua f’. 
[pycTopoauve MpoqoK2HHA XapaxTepH3yiorca TeM, 4TO OHM HM UX OOpaTHbie 
yToOparkaror cooTBeTcTBeHHO X\ X wa Y\Y u Y\Y wa X\_X. Ocuosanm 
e3YJIbTATOM ABJIACTCA 

Teopema 1. Bcakoe Y-6uxkomnakmyoe 3amKkHymoe HenpepoleHoe omo6- 
paxcenue T\-npocmpancmsa X na T,-npocmpaxycmeo Y npodoaxcaemca @ 
SaMKHYMOe Henpepot3Hoe omobpaxcenue YOAMQHOBCKO2O pacwupeHua wX Ha 
oY. Cpedu @6cex MHO203NALHdLX OMOOparxceHud nNpocmpancmea X Ha Y ece 
cOBePIeHHble OMOOPAICeCHUA U MOALKO OAHU OonycKaiom Oeycmoponnee Npodoa- 


"eeHUe 6 Henpeprlenoe onIOpaxenue | npocmpancm3a wX Ha wY. 


Oro6paxenne f onpedeimteTcd OMHO3HaA4HO, a HMCHHO CJIeLyIoulHM O6pasom: 
ecw €={A}E€wX (tT. e. {A} ecTd MaKCHMaJIbHad UWeHTPHpoBaHHad CHCTeMa 


3AMKHYTHIX B X MHO»KeCcTB), TO Mowaraem f—E = 1) DsaCowY, rye Dg Coy Ana 
A 


€& 
3amKHyToro BCY onpeyesnetca Kak (WEY, BE%). 
B oKa3aTeJbCTBe OCHOBHYIO; POJIlb HrpaloT (PopMyVIbI 


~ 


FO, = Dea, (fF) Dz = Ops 


ia 3amkuyThix AC X u BCY. 

Cnenxctsue. /ycmo f —cosepuennoe omobpascexue T,-npocmparncmea 
X wa T,-npocmparxcmeo Y. Ecau odHo u3 amux npocmpancms ecmb Gs 8 
CB0EM YOAMQAHOBCKOM paciuupeHuu (UAL, OYOYLU HOPMAANOIM, NOAHO 6 CmbICAe 
Yexa), mo mem oe ceoticin3om o6aadaem u Bmopoe Npocmpaxncmeo. 

Tlepexoqum K cayyaio xaycyopposbix OMKOMMAaKTHbIX paClUMpeHHH, ecTecT- 
BeHHO MpHBOAAULHX —B CHy u3BecTHBIX pe3ybTaToB IO. M. CmupHospa — K 
paccMoTpenuio mpoctpaHctB G.uzoctu (*). MuorosHaqHoe oToOpaxKeHHe Impo- 
cTpaucTBa Ovm3octH X Ha MpocrpaHcTBo Ou1M30cTH Y Ha30BeM paBHOMepHbIM, 
eC Jia smt06nIX Onn3Kux B X muorxkectB A, u Ay MHOxecTBa fA, u fA, 
6nu3kH B Y. SKBMBaeHTHOe ycoBHe: Aa mOObIX AaneKux B Y MHO2KeCTB 
B, u Bz muoxecrsa f>B, u f>B, qaneku BX. OroOpaxkeHHe [ Ha3biBpaeTcA 
CHJIbHO PaBHOMEPHBIM, eCAM uA MOOBIX ABYX AasleKux B Y MHOKeCTB 
6ombulOH mpooOpa3 OAHOrO H3 HUX JasleK OT MaJlorO mpooOpa3a Apyroro. Oxa- 
3bIBaeTCA, UTO BCAKOe CHJIbHO paBHOMepHoe OTOOPaxKeHHe KOCO HeMpepbIBHO, a 
ecu OHO Y-OAKOMMaKTHO, TO HM CHJIbHO HeMpepbIBHO. Iro NOsBONAET AaTb oMnpe- 
yesleve CHJIbHOM paBHOMepHOCTH B TepMHHaXx MOAYHHHHA (os B BHe w1000r0 
43 CeAYIOWX TBYX SKBHBA/IeHTHBIX Mexy COOH TpeOoBaHHit: a) ecmu BV 
3 Y (rae B 3aukyyto, V orkpiTo), TO foB<fbV BX; 6) ecm BV B 
i tro; B= fv. » 
- OcwoBHbIM pe3yJbTaTOM ABJIAeTCA cCéeAyloulee o6o6mleHHe = TEOPeMbI 
O. M. Cuupsosa (?). - 
f/m Teopema 2. Ilycme X, Y —npocmpaxemead OAusocmu, G vX, vY — 
soomeemcmeyioiumue UM (00 1034A4HO onp20eeHHol2) OuKOMNAaKMAble PACWLUPEAHUSA. 
JuabHo paeimepiole Y-OUXOMNAKMHDL? OMODPANKeAUA f npocmpaxcmsa X xa 


i 


Vu moaroko amu omodSpaxexua npodorxaimca 8 CUAbHO HenpepbisHole 
»mob paxcenus f 6ukomnakma vX Ha 6uKomnakm oY. 

e Z ; 3 
| Oro6paxenue f CTpouTca Tak: ecIM § = {H}-Go0X, Tt, .e.0{f} — v-Konen.(?); 
vo fe = 1 [fH] Sey. 
| HEE 
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3 = 
B uactHOcTH, JJIX HOpMaJIbHBIX MpOCTpaHCTB MH 9/leMeHTapHOrO (3) noquMHe 


HU B HAX TMoyuaeM: 
CaeqctTBHe. 
Hue HOPMANbHOeO Npocmpancm 
6o1mo NnpodoAgceHO 6 ClLAbHO Henpepo 
Ha BY. = 

3. Muoro3sHadHble OTOOpaKeHHA MNPOCTPaHCTB, YA Oa ae 
BOPHAIOWULHX TeM HJM HHBIM TpeOoBaHHAM OM Tha i ona Yo 
pembl 3 M 4 ABJIAIOTCH OKOHYATEJIbHBIMH B CHU CHMMeTpHH OTHOCH ‘ 

Y: OHM MOsHOCTHIO MOKPbIBAaIOT TeOpeMbl, B OMHOSHAYHOM CJTy¥ae OKaS HHBI€ 
(4 

pee 3. Ilycmo f — coéepwennoe omo6 pascenue are xX 

Ha npocmpancmeo Y. Ecau odxo us Osyx npocmpaxcme x & NOKANOHO 

6uKkomnakmHO, mo mem ice ceolicmeom oOAaCaemM U BMoOpoe Npocmpancmeo. 

Teopema 4. Ilycmo f —samknymoe HenpeprieHoe Y -KOMnNaKMHoe omo6- 
pascenue HOpManbHoeo npocmpaxcmea X Ha HOpMaAeHOe Npocmpaxcméo De 
Ecau X cuemHo napakomnaxmxo, mo Y o6aadaem mem oe ceoucméom, 

Jia mapaKOMMakTHbIX (CHJIbHO NapaKOMNaKTHbIX) MpOcTpaHcTB MoKasaHa: 

Teopema 5. Jlycmb [| —omKpolmoe coeepulenHoe omoOpasenue napa- 
KomNaKmHOeO (CUAbHO NapakomnakmHoed) npucmpancmea X na xaycdopqroeo 
npocmparucmeo Y. Toeda Y make napakomnakmHo (CUAbHO napakomnakmnHo) . 

Sra Teopema aBsieTca O6OOmeHHeM Teopembl Xanan (*), yTBepxKMalouleH, 
YTO MapaKOMMaKTHOCTh COXpaHAeTCA MPH OTOOparKeHHAX, OOPaTHbIX K OHO~ 
3HAUHbIM 3aMKHYTbIM HeNMpepbIBHbIM OHKOMMAKTHBIM OTOOpaxKeHHaM. 

B cummerpuyeckoli (oTHOcHTeIbHO X H Y) GOpMe MbI MO?KEM BbICKa3aTb: 
JIMIUb culemyioulee mpelvioxwKeHue. 

Teopema 5’. ITycmo f — coeepweHnoe omobpascenue xayccopgoea npo- 
cmpaucmea X Ha xaycdopqoco npocmpaxcmeo Y. Ecau omo6pamenue f u eo 
o6pamuoe 7’ cuabHO Henpepolenol (UAU, 4MOMO Ie,OMKpPoIMoL), MO U3 Napakom— 
nakmunocmu oOHO20 us Oeyx NEocmpancme X u Y caedyem napakomnakmuHocmb Opy- 
200. 

Kak w3BeCTHO, MCCBNOKOMNaKTHBIMH MpOCTpaHCTBaMH Ha3bIBalOTCA BMOIHE 
peryJIApHble MpOCcTpaHCTBa, B KOTOPbIX BO BCAKOE JIOKaJIbHO KOHEYHOe OTKPbITOe 
MOKPbITHe MOXKHO BMVCaTb KOHEUHOE. 

Teopema 6. Bnoane peeynaapxoe npocmpaucmeo Y, AeAsIOLUIeECA CUADHO 
Henpepolenoim Y -OuKOmMnakmHblIm OOpasom nceéCOoKOMNAaKMKOeO NfEOcmpancmea 
X, camo nceecoKomnakmHo. 

TIlcesqoKOMNaKTHbIe NPOCTPaHCTBa XapaKTePH3YIOTCA TEM, YTOBcCe HelpepbiB- 
Hble (PYHKUMH Ha HHX OFpaHHyeHbl. SHAYHTEJIbHbIM YCHJIGHHEM STOTO CBOLCTBAa 
ABJIACTCH: 

Teopema 7. Beskoe cuaono nenpepoieHoe Y-6uKOmMnakmHoe Omobpartenue 
nceeOoKomnakmxoeo npocmpancmea X 6 napakomnakmnoe Y seasemca omobpa- 
aceHuUeM 6 HeKOMOPpolll AeoCauUtL 6 Y 6uKOMNAaKM. 

IIpocrpancrso X HasbiBaeTca (B WaHHOl TOuKe) nepudbepuyeckH ONKOMNAKT- 
HbIM (KPaTKO: =-OMKOMIAKTHBIM), eCJIH (B 3TOH TOUKe) OHO MMeeT OTKPBbITYIO: 
Oa3y, SJI€MEHTEI KOTOPOH OOJIafaloT OUKOMNAKTHBIMH TpaHHlamMu. 

Teopema 8. /]ycme f —cosepwiennoe, 6 06 cmopoxel omKpelmoe omo- 
Opascenue T,-npocmpancmea X na T,-npocmparxcmeo Y, npu Komopom KagKe- 
Ooe f'y CéABHO U Cocmoum 6oace 4em U3 CONOIL mouKu. Ecau X npu amom 
m-OUKOMNaKMHO, mo Y AOKAAeHO GuKOMNAaKMHO, a moeda (no meopeme 3) 
AOKAAbHO OuKoMNaKMHO u X. 

Ani ONHOSHAUHBIX OTOOpaxKeHHii Mouyyaerca cylemyioujad (HaCKOJIbKO MHe 
M3BeCTHO, TOXXe HOBaH) Teopema. 

Teopema 8’. Iycmo f — xenpepoienoe, odHoBpemeHHo 3aMKHymoe U OM- 
Kpolmoe omobpastenue n-OukKomnakmHoeco T,-npocmpaucmea X na T>-npo- 
empancmeo Y. Ecau npoo6pasu fy ecex mouex y€& Y cCymb mMHOeomouUeUNoLe 
céAsHole OUukKOMNaKMbl, mo o6a npocmpancmea X u Y aokaaono 6uKom- 
nakmMHol. 
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Bcakoe cuabHo Henpepoience Y -OukomnakmxHoe omo6 pagice- 
ca X Ha HOpMaAbHoe Npocmpancméeo Y mooscem 
leHoe omobpastenue npocmparncmea BX 


IIpu qoKasatembeTBe Teopembl 8 TomyTHoO RoKasbIBaeTes, uTO HeIIpepbIBHOe 
OTKPbITOe oTOOpaxkerHe x-OMKOMMAaKTHOrO Mpocrpancrsa X Ha npocTpaHcTBo 
Y, pa Koropom sce f’y CBA3HbI WH MMeIOT OuKOMMaKTHBIe rpaHulbl, Bcerya 
3aMKHYTO. 

Teopema 9. J] pu samkxymom Henpepvienom Y-6uxomnakmnom omo6 pa- 
mcenuu f %-OUKOMNaKMHO2O Npocmpancmea X Ha npocmpancmeo Y, npu 
Komopom maAootecmea f'y CéASHoL U UMeIOM OUuKOMNaKMAYIO epanUYYy, npo- 
empancmeo Y -OuKOmMNaKmHO 60 écAKOli Ceveli mo4uKe OOHOSHALHOCMU 
(m. @. makoli mouke yEY, Komopan He codepoxcumca Hu @ KaKUM MHOeOMo- 
4e4HOM MHOdKCCMee fx). 

B yacTHocTH, HMeemM: 

CaeactsBue. Ecau /—odxosnaunoe nenpepoienoe samkHymoe omob pacenue 
n-OuKomnaKkmHoed npocmpatcmea X Ha npocmpancmeo Y, npu Komopom 
Ona KancOod mouku y EY muoowecmeo fy cea3sHo u umcem buKOoMnaKmAYtO 
“epanuuyuy, mo Y makoce x-OuKomnakmuHo. 

4. JlerKo BUAeTb, YTO Tp OLHOSHAYHOM 3aMKHYTOM HeMIpepbIBHOM oOTOOpa- 
2%KCHHM OOpa3 JIOKaJIbHO CBA3HOrO NpOCcTpaHCTBa JIOKaJIbHO CBx3eH. OGo6ue- 
HHeM 9TOrO (baKTa ABJIAeTCA 

Teopema 10. ITycme — — samkaymoe (mHo2o3HauHoe) CUAHO Henpepole- 
Hoe X-OuKOomnaKkmHoe omobpankenue AOKAAbHO CeA3BHOeO Ty-npocmpaxncmea X 
Ha Ty-npocmpaxcmeo Y, npu Komopom mxosicecmeo ecex fx ectrody naomHo 
@ npocmpancmee xY (cm. (*)), m. e. OaA atoSoe0 Nenycmoeo om«KpeimMoeo 
muHoocecmea V @ Y muoowecmeo fPV += A; maeda Y makoice roKaabHo ceA3HO. 

IIpoctble NpHMepbl MOATBepKMaioT CYLIECTBEHHOCTh COjepxalllerocA B TeO- 


peme ycJloBns. 
Pa6ota HanvcaHa Mog pyKopoyctsBom II. C. AnekcaHy_poBa, H 1 MOJb3y10cb 


CJIyuaeM BbIpa3sHTb CMY HCKPeHHIOIO OJlarOapHOctb. 
Kadenpa sBbiculeli reomeTpHu uw TOMOOrHH 


Mockogckoro rocyfapcTBeHHOrO yHHBepcuTeTa Hoctymuso 
um. M. B. JlomoHocosa 31 X 1958 


WUUMTHPOBAHHAA JIMTEPATYPA 
1B. Tonomapes, JAH, 118, No 6, 1081 (1958). 210. M. CmMupHos, Mateo. 
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Jloxaaygor AKkaweMun HaykK cccP 
1959. Tom 124, Nb 2 


MATEMATHKA 


H. H. MATEWKHA-WANHPO 
OB OJHOH MPOBJIEME 9. KAPTAHA 
(ITpedcmasaexo axadenuxom M, B. Keadouuem 6 IX 1958) 


O6aactt D B f-MepHOM KOMIIJI€KCHOM IIpOCTpaHCTBe HasbIBaeTCH O THO- 
pORHOH, eCH Qua M000H Napbl TOYeK 2; H z.€ D cyulecTByeT aHaJIHTHYeC- 
KHii apTtomop@usm D, neperogsuali 2; B 2. OOgacTb D Ha3biBaeTCA CHM- 
METPHYeCKON, CCAH WIA KaKAOH TOUKH 2)€ D, cyukecTByeT TakOH aHaJiH- 
THUCCKHH ABTOMOPPH3M ¢, YTO 1) ¢oz = 2 Tora HW TOMbKO Torga, Korfa Z=— 
ce) ¢p — TOK ecTBeEHHOe mpeoOpasosBanHe. HMs3pectuo (7), 4TO BCAKaa 
OrpaHH¥eHHas CHMMeTpHYecKad oO6sacTb D sBseTCH OMHOPOAHOH. 

3. Kapray ('!) mepeywcaum Bce orpaHHYeHHbie CHMMeTpHYeCKHe OOJacTH. 
Ou noka3ai TakXe, 4YTO UpH N=2H3 m06ad oOrpaHHdeHHad OWHOpOLHaA o6- 
acCTb ABASeTCA CHMMeTpHYeckoi. 9. KaptaH mocTaBH Bompoc, s106aa JH 
OrpaHWveHHasd OJHOpoAHad OOacTb B M-MePHOM KOMMJICKCHOM MpocTpaHcTBe 
ABJIseTCd CHMMeTpHYeckol. A. Bopeab (7) ga YacTHYHOe peleHHe STOFO BO- 
mpoca, N0Ka3aB, YTO OFpaHHYeHHad OAHOPOAHad OOacTb C NOAyNpocToH TpaH- 
3HTHBHOH TPyNMOH aHaJHTHYeCKHX ABTOMOP(PH3MOB SBASeTCH CHMMeTPHUeCKOH 
oOactTbio. 

B HacTOSeli 3aMeTKe NPHBOAHTCA MpHMep HECHMMeTPHYeCcKOH OrpaHHyeHHOH 
OAHOPOAHOH OOacTH B S-MePHOM KOMII€KCHOM MpocTpaHcTse. 

Tlon0xxHM 


7a fe ;) | rye fa 


Zz Zs Ug} 


es Hac oOnacTb H cocrout u3 nap (Z, U), 28 KOTOpBIX MaTpH- 
wa — (Z—Z)— UU’ —UU' nozoxutenbyo onpezeneya. Wusnin caopamn, 
H cocTOHT H3 TaKHX TOUeK (2), 22, Zs, Uy, Uy), TO 


yi —|u > 0, Ys — | Uy >0, 
(41 — ||") (Ys — |us|") > (gs — Rew,us)°, Ye=Imz,, R= i; 2,0 


Hoxaxxem, uTO o6nacTs H Moxer 6nITb oToOpaxkena Ha orpaHHyeHHyw o6- 
JacTb. SaMeTuM, uTO H cogxepxuTes B o6sacTH Ay, 


ee 2 } q if 
wi—|mP>0, yo—lut So, Bt yo. 
Oro6paxxenne H, na OrpaHHYeHHyt O6acTb 


Pt [éal®<1, fe ltP®<1, |t)<l 
SalaeTes (opMysamu 


JloKaxkem, uTo o6uactb H onnopoyua. JlerKo MpOBepHTb, YTO CuJleLyIoulHe 
MpeoOpa3s0BaHna ABsIAIOTCH aBTOMOopdu3Mamn 7. 

I. UsU+C, Z5Z-+i(CU’ + UC’) + —-(CC’ tC Ce) ene ee 

I]. U->U, Z+Z+B, rye B— mo6an semectsennaa cHMMeTpHyecKas 
MaTpHila BTOporo MopsyKa. 

I. U-—» AU, Z-— AZA’, rye A — mw06aa BemlecTBeHHaA KBajlpaTHaad He- 
BbIPOKMeHHaA MaTpHlla BTOporo NopsyKa. 

Ilyctb (2, U)€H. C nomonbto mpeoOpasopannii nepporo tuna TouKy 
(Z, U) Mbl Moxem mepepectH B TouKy Bua (Z,, 0). Jlanee noyxxonamum 
peoOpasoBaHvieM BToporo Tuna TouKy (Z,, 0) mepepeyem B ToUKy (ox. 57 ON. 
rye Y — HekoTopad BelleCTBEHHaA CHMMETPHUecKad MOv1Ox%KUTe/bHO-onpejeweH- 
Ha MaTpwila BTOporo nopsyKa. IlocpeyctBom npeoOpasoBanua TpeTbero Tua 
Touky (iY, 0) Moxno nepesectu B TouKy (iE, 0). Takum o6pa30m, s106aa 
TOUKa C MOMOLIbIO HEKOTOPOrO aHaJIMTHYeCKOrO aBTOMOP(hu3Ma MO2xKeT ObITb Te- 
pepefena B TouKy (iE, 0), 4, CileqoBaTebHO, OONacTb A ogHoposua. 

Tloxaxkem, uTo Halla OOnacTb H He sBaAAeTCA CcuMMeTpHYecKol. CoBoKyn- 
HOCTb TO“eK rpaHHUb! OOlacTH H, Wnt KOTOpbIX 


Yi =|), ys=|ul, Yo= Rew its, 


ABJIACTCA OCTOBOM ITPdaHHUbl, T. Ce MHOXKCCTBOM, HA KOTOPOM m06a0 orpa- 


HHYeHHad aHaiuTHueckan B H ywuenpeppipshad B H (byHkKuMA ocTHraeT cBoero 
MakciMyMa. BewlecTBeHHas pa3MepHocTb ocToBa paBHa 7. Jlerko mpoBeputb, 
YTO B O-MePHOM KOMIIJICKCHOM lpocTpaHctTBe cyulecTByeT 11 HedKBHBaJICHTHbIX 
OrpaHHUeHHbIX CHMMeTpHYecKkHx OOslacTeli. M3 Hux BelleCTBeHHaA pa3MepHOCTb 
ocTOBa paBHa 7 TOJIbKO Y J[BYX, a HMeHHO: 

eer Peet, (elt, eel <; 

2) [ésl? + fe)? <1, jes? + |ta)?<1, lts| <1. 

Jlio6pie Be TOUKM rpaHuubr o6actu H, He NpHHadexKallve OCTOBY, 9KBH- 
BaJICHTHLI, T. €. CYIeCTByeT aHasuTHuecKH aBromop(u3M oO,lacTu H, mepe- 
BOAALIMH ONHY U3 Hux B Apyryro. TlocefHHM CBOHCTBOM He o6slaqaeT HH O2- 
Ha W3 YKa3AHHDIX BbIIIe CHMMeTpHYecKuX OOsacTeli. Cue AOBaTesbHO, Halla o0- 
aCTb He ABJIACTCH CHMMeTpHUeCKOH OOAaCTHIO. 

MoxHo MO0Ka3aTb, 4TO OOacTb 4-MepHoro KOMIMTJIeKCHOrO npoctpanctBa 
21, Zo, 23, WU), BbIMeeHHad HepaBeHCTBaMu yi—|ul? > 9, (Yi-- | u |?) Yo—y?3>>0, 
Jn= Im 2,,k=1,2,3, oOONaqaeT avasIOrM4HbIMH CBOHCTBAaMH, T. €. ABJIACTCH O]HO- 
JOMHOH, He CHMMeTPHUecKOH O6s1aCTbIO, AHAaJIMTHYECKH SKBUBAJICHTHOH HEKOTOPOH 
rpaHwueHHoH oOsmacTu. PaccMOTpeHHble B HaCTOALIEH CTAaTbe pomacts ABJIAIOTCA 
Onactamni Suresa 2-ro pofla, KOTOpbIe ObIJIM BBeCeCHbIl aBTOPOM (3) B CBA3H C 
reopHeli ABTOMOPPHEIX (PyHKIMi OT MHOFHX KOMINICKCHBIX MEPpEMCHHBIX. 


Orjenenue MpukKwaqHon MaTeMaTHKH peepee 
Maremaruueckoro uuctutyta uM. B. A. Crexksopa 
Axajemun HayK CCCP 


LMTMUPOBAHHAA JIATEPATYPA 


: Vebroce 
ea tan, Abhandl. Math. Sem. Hamburg, 11, 116 (1935). Ze AB omens 
Nat. Mga ea 46, 12, 1147 (1954). 3H. HM. Wateuknu i-IUanupo, JAH, 113, 
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Jlonsagp AkayemMun Hayk CcccP 
1959. Tom 124, Ne 2° 


MATEMATHKA 


H. H. CAHJJAKOBA 


O PA3BVEHWAX JIMPMXJIE JIA n-MEPHbIX ®EXOPOBCKHX PPYTITE 
(ITpedcmaenenoy axademuxom H. H, Bexya 13 1X 1958) 


Tlyctb 3afanafn-mepnasa ceqoposckas rpynna G [BwxKeHHi B SBKJIHOBOM 
npoctpanctse W u BblOpana HeKoTopad TouKa A 9sToro MpocTpaHcTBa, M MyCTb 
{Ag} — COBOKynHOCTb BCeX TeX TOWEK, KOTOpPbIe MOvyyawTcsA U3 ToukH A pac- 
cmMaTpHBaemoli cpeqopoBcKol rpymnol. CopokynHocTb oOsacte Jlupuxse Touek 
cuctempt {Ag} o6pasyeT HeKOTOpoe pa3OveHHe MpocTpancTBa W na BBbIIyKJIbIe 
MHOPOrpaHHWKH, KOTopble 6yfeM HasbiBaTb pasOueHuem Jiupuxse (D), 
COOTBETCTBYIONIMM JlaHHoli rpynne G u faHHomy BbIOopy TouKH A. Ecau ToU- 
Ka A—ue HeUOABHXKHaA TOUKAa rpynnbl G, TO OTAeJbHbIe OOaCTH STOTO pa3- 
6ueHua OyLyT PyHLaMeHTaJbHbIMH OOJIacTAMM rpynnpl G. . 

Tua G=T, rae T—rpynna mapasiembupix mepenocos, l. ®. Boponor 
la anropudM pa3bickaHun pa3sOveHHi (D) Ana mo6oro (uKcHpoBaHHOrO YHCIa 
v3MepeHHH nn. SI vcnoub3yO WIA pa3sbicKaHuA pa30veHHi (D), CBxA3aHHBIX C 
{Ag}, MeTO, «mycToro wapa», MpefvioxenHplt B. H. Jienoue (24) u pas3pa- 
6oTaHHbI WIA mOOcK AucKpeTHOH CHCTeMbI TOUeK. 

CorsjiacHo STOMY MeTO,Ly paccMOTpHM pa36veHHe (L) n-MepHoro mpocTpaH- 
crsa W Ha MHororpanHuku L. Baugy Toro, uTo pa3s6ueHua (L) u (D) ayanp- 
Hbl, 3ajlaua CBOJMTCA K pa3bICKaHHlO JIA cucTtemMbl {Ag} pa36ueHul (L). 

B mo6oH G ect) nofsrpynna NapaienbHbIxX MepeHocos 7, mostomy us {AG} 
MOXKHO BbIJeIHTb PeleTKy {Ar}, HEKOTOPbIH OCHOBHOH ee penep WW (a, Ay...dn) 
IIPHHHMaeM 3a KOOPJMHAaTHbIi. 

Ilyctb 


f= yx] + ove + Ganda + 2Qye%i%e +. +t LayerXe +. + 2G sXnn—1 (1) 


MeTpuyecKkast (popma pemepa %. Ecam nayano penepa 2 ppi6patb B KaKoM- 
HHOYIb U3 WeHTpoB TsKectTH DpoSenuyca, rpyniy G mMoxkHO 3anucaTb TaK: 


Yi = bry Xy -|- Dieta +- ere + binks + Ci; (2) 


re bj, —Wellble YHCJa, a C; — HeKOTOPHIe palluonasbuBIe YHCJla, paccCMaTpHBa- 
eMbIe 10 mod 1 (cm., Hampumep, (5)). Hasopem bjx, + BinXo + os. + Opie 
NOBOPOTHOM WacTbhiO IWeMCHTa  TpPyWne,, c,—nmepeHocuar 
YacTbi0o. KosppuunenThl Qj, Ha3biBaloTca MET PHYeCCKHMH MapameTpa- 
MH TPYIWBbI, OHH MOPyT MpHHMMaTb Te sHaveHua, mpu KoTOpbIX (1) mpeo6- 
pasyetcs B CeO BceMH MaTpHiamu (bj,), OMMCHIBAIONLUMH B penepe & rpyn- 
My Gy NOBOpOTHBIX yYacTeli SyIeEMeHTOB rpynnb G. 


3a HesaBHCHMbIe MapaMeTpHl gy, Qor+++, Qr TPYMMbl MOXKHO MPHHATS HeKO- 
TOpble Az opmEt (1); 


BC€ OCTAJIbHbIC G;z OYLYT BbIPaKATbCA Kak JIMHeLHBIE 
KOMOHHAalHH He3aBHCHMBbIXx MapaMeTpos: 


a, = Link i LieGs + 0+ Linge (3) 


l a 
ee SaBHCAT OT BbIOOpa OcHOBHOrO penepa YW, B KOTOPOM MbI 3alIMCbIBaeM 
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JIunelioe’ MHoroo6pasne, 3ajaBaemoe ypaBHeHusmu (3), MBI OyeM Ha3bl- 
‘BaTh MHOTOOOpasnemM Bpass u o6osnauats Rg. Muoroo6pasue Bpaps 
AIH rpynnbl G, HO 3arMcaHHOl B pyroM OcHOBHOM perepe Y, kak S1GS, rue 
MaTpHila S’, TpaHcnoHHpoBannad K S, eCTb MaTpulla Mepexoqa oT penepa 
K penepy %j, HasoBeM SKBUBAJCHTHBIM MHOTOOOpasuemM BpaB3 
Res. IkBuBaeHTHbIe MHCrooOpasua Bpasa Res onpeyersoT ony u TY Ke 
pemetky Bpapo. 3 : ; 

CoBOKyNHOCTb MHOrorpaHHuKos L cuctempr {Ag}, cxo_auuxest B TOUKe A, 
Ha3sblbaeTcA 3Be3T0H La. 

Bsuy mpabwsibhocTH cuctembl {Ag} AA pasbicKanns pasG6neunii (L) ana 
{Ag} ocTatouHo HalitH s3Be3qy TouKu A, pH STOM TOUKy A_ jocTaTOUHO 
paccMaTpHBaTb B OCHOBHOM MapaviJieJienutieze, MocrpoesHom na YW. Koopzu- 
HaTbl TOUKH OTHOCHTembHO Y oGosHauuM x?, rye (Ror < a 

Teopema 1. Bepwune s6esdun La Ona awbot epynnet G Haxodamca 
6HYMpU UAU Ha epanuye YyOecennot obsacmu Lupuxne 2Da, IAA pewwemKu 


{Ar}. es 
Sameuaune 1. Ecum mb oTHecem natano 2% B Touky A xu mocTpoum 
Napasenenuney Ma, Tak, UTO MIOCKOCTH ero rpaHel MpOXOAAT yepe3 KOHILbI 


BeKTOpoB 2 H WM MPpOTHBONOJIO%KHBIX BEKTOPOB H MepMeHAUKYJApHbI UM, TO 
BepIUHHbI 3Be3ybI Ly, TeM Goviee JeKAaT BHYTPH HH Ha rpannue My. Orcioga 
clleqyeT, YTO NPH GuKcHpOBaHHbIX gj (i= 1, 2, ..., 7) Ppymnbl MOKHO yKa- 
3aTb TaKOH NapaJvJienenunen M, uTO BeplwHHbI 3Be3ybI Wa mOCOK TouKH A 


M3 Mapasuenenuneya, MoctpoenHoro na YW, OyAyT HaxoJUTbCA BHYTPH HIM Ha 
rpannue M. | 

I]pu usmeHenuu MapaMeTpoB g; TpynNbl KOOpyHHAaTHI BepiMH M u, Tem 60- 
yiee, Mlepenocnble yacTH c; c6pa30B TouKH A, nonapwux B M, Boobme roBo- 
pa, He Oy/yT OLpaHuyeHbl, HO OKa3bIRAaeTCA BepHa CHefyloulaa Teopema: 

Teopema 2. B cayuae npueedernxoeo penepa Xz Ipmuma— Muxkoécxo- 
20 moOyau KoopouKam eepuiuH Ma, menbiule HeKomopoz2o NnoAosicumeAbHoeo 
4UCNA Bn, BABUCKUJE2O MONbKO OM YUCAA UBMeEPeNUu N. 

TloKa3aTeJIbCTBO STO TEOPeMbI MOsyyaeTCA 3 OMCHKH OTJEJIbHbIX UJICHOB 
olpememuTeneli B YNCTMTeIAxX cbopMys Kpamepa, KOTOpbie JaloT KOOpAMHAaTbI 
BeplwHH Mapasvienenunewa Ma, u MpuMenenuu oneHKH MnkoscKoro jist CH- 


nyca Illtaynra penepa %5 B 3HaMeHaTeme STUX POpMy.. 


Torga napanenenunen M Gyzer |x;|<a, rae «= Pr ee Uncso o6pa- 


= . 
30Bn TouKH A, nonapuux B M, Oymer He Ooubuie, vem 2 [lie—e + 1],rae 
St] ya 


s 
g— nopsnox cbaxtrop-rpynnsr G/T, a [*«—c + l]—-uenaad uacTb uncsa 
a —cs-+ 1. O6osHauum stu TouKH Ay. Ilyctb tava rpynna G copmyaamu (2) 
L 
uA (x?), Ay Gah); ae Ane?) — n-MepHas COBOKyNHOCTb 7 -+ | BepuIMH Heko- 
0 - : 
TOporo MHOrorpaHHHka L 3Be3{bl L a(x? rye A(x;) — ucxoquaa Touxa A; 
t 


A(x” )— kakax-H60 TOUKA CHCTEMBI {Ag}. : 
Yenopue Toro, uTO ToUKa Ap He Jle2%KUT B lWape, ONMCAaHHOM BOKpyr MHOPr 


TpaHHhka jE. 3anuCbIBaeTCH, KaK MOXKHO moKa3aTb, B CJIEAyIOIleM Bue — 


Ora? ey eet 
A x) x) xf) i 

Me Re 1) = >, (4) 
a xh x") 4 
A_ xf?) xp?) x{P) 4 
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L) 0 (1) ; 
== of oft) OF oe) 50 fh rie), x= ok Xk a. Oo 152; topes 
Ap ax Ci 54D Dele ax® eS 


eclH asireOpanueckoe JlonoJiHeHHe smementa Ap Ooubule HYVJIA. : 

ByyeM Ha3biBaTb TOUKH A(yi) u A’(yi) ici a ae 8 pa3saMu 
rouek A(x;) Hw A’(x,), eCJIM OHM NMosydaloTca H3 TOWeK A(x;) u A’(x;) oHOH u 
oli xe nogcranoBKol (2) rpynnst G. Ilycts W —(n-+1r)-MepHoe mpocrpaH- 
cTBo Mapamerpos (x;, gj) H B(%, gj) —ToOwKa STOrO MpocTpaHcTsBa. IIlon pas3- 
6vennem (L) Qua TOUKH B(x2; g) 6yfeM NOHUMaTb pasOneHve (L) mpocrpaH- 
cTBa W, cooTBeTcTBylollee TOUKE A (x?) IIpH (pHKCHPOBaHHbIxX MapaMetpax gj. 
Tlyctp (L’)—pa36venue 1a TouKn B’(x;, g;), COOoTBeTCTByIOUee TOUKE A’(x') 

OnpefeweHua. Touxa B uwagpipaeTcA TOUKOH OOWero NOO0 Ke- 


HUA, ECM OHA HMeeT B Mpoctpanctse W vTaky1o (f + r)-MepHyto OKpeCTHOCT, 
lia Kano Touku B’ Koropolt MHororpaHHuKu L’ pasOueHua (L’) M Muoro- 
rpanuuku L pa36venua (L) aaa Toukn B nocrpoeHbl Ha O/MHAaKOBbIX oOpa3ax 
coorBeTcTBylomux HM ToyeK A’ u A. OGsacTbio TuMa B MpocrpaHcTBe W, co- 
jepxameli Touky B, Ha3biBaeTCH HavOoJblllad Takad OKpeCTHOCTb TouKH B. 
Muororpanuuk L Ha30BeM MHOTOTrpaHHHKOM OOMero NOMOKeHHA. 

U3 ycnosu (4) cieqyer: 3 

Teopema 3. Ecau 6 npocmpancmee umeemca (n-+1r)-mepHan ob racmb 
W, Oaa Kaxcdot mouxu Komopoti HeKomopole n+- 2 06pas0e mouku A KoHcqe- 
puxnol, Mo amu OOpasbl KoNCGepuunol u OAA robot mouku us W, u onpede- 


aumenb (4) 6 npocmpaxcmee W moosicdecmeenno paseX HyAo, u oOpamaxo. 

PaccmorpuM Tellepb IpuBeseHHylo mupamuyy P Dpmutra—Muuxoscxoro. [lepe- 
ceuenve Rgs (| P, ecmH OHO HeNycTo, Ha30BeM OO JacTbIO IpHBeMeHUuA 
gs Spmuta — Muukosckoro AJA WaHHOK rpynnbl G; Takux oOacTeli La G MO?KET 
ObITb HeckONbKO. Jd Haxor*JeCHHA KaKOl-M60 3anucu rpynnbl G B penepe Ay 
mocTymaeM Tak: 3anvcbiBaeM Gp B Be IWeJOUHCIeHHbIX MaTpHIL (6;z); HaXO- 
yuM MHorooOpasHe Rg; (bukcupyax B Rg Mpov“3B0/IbHyI0 TouKy A(g;), HaxoquM 
moyctaHopky S, koTopad mepepoyuT TouKy A(g;) B TOUKY nMpamuyp ©. Torga 
Res(}® Oyzer ofHOH us OOnacTeH NpuBexenua Pgs rpynnpr G u S1GS 6y- 
jieT 3anvcana Jia Hee B penepe >. 

Jia Kaxyoh oOmactH Pgs uw 3amucH rpynnbl G B Hel CoOcCTaBJIAeTCA KO- 
HewHad MaTpuita D, cocrosilad M3 m CTpOK, KOTOPbIe aHaJOrMuHbl CTpoKaM 
onpeyemntema (4) MH CoOTBeTCTBYIOT TOUKaM Ay. 

Jl MpOvsBOJIbHON (pPHKCHPOBaHHO CHCTeMBI NM CTPOK iy, is, ..., bn MaTpH- 
ub D, WIA KOTOPbIX oONpexemuTestb |c;| = 0 (ci = xt, ecm /—-n+1 nam 
es oul Gorey Ao e ae cocTaBJIneM onpesemuTemH Dez (iz, to,--., in) (R= 
=1, 2,..., m); cpequ Hux BplOupaem onpeyenuTenu, Tox LecTBeHHO PaBHBIe 
HyjiO, MyCTb Hx Oyfer S; >n-+ 1; ecm, Kpome Toro, D() —nepeceyenne 06- 
mactett Dg (i,, ig,..., in) > O aaa Bcex (m — 8;) OCTaBUIMXca cTpoK HellycTo, 
TO MHOrorpaHHuk L,, MOCTPOeHHbIit Ha sy; TOUKAX, OyeT MHOrorpaHHHKom o6- 
mero NosoxennA. D“ HasopeM O06 1aCTbIO MYCTOTH MHOrorpaHHH- 
Kaley. 

Ilycrb nocrpoeHa CoBOKYMHOCTb MHOrorpaHHHKoB 


bE cot By eating (5) 


TaKUX, YTO AIA HX Mepeceyenne Dj = Dl!) D@ ()....9 D© nenycro. Creny- 
fOlly!0 CHCTeMy f CTpOK BbIOMpaeM TaK, TOOK ri — 1 ToueK, COOTBETCTBY10- 
IWMX HeKOTOpbIM f-—1 crpoKaM STO CHCTeMbI, ObIH BeplIMHaMH oHOH 3 
HEMOKPbITBIX MHOFOrpaHuWkaMl STO COBOKyHOCTH rpanH I'4, npoxoxameli ue- 
pe3 Touxy A. Ecum stra cucrema He MpHBOWHT K MHOrorpaHHuky o6fero no- 
JOXeHHA, TO OTOpacbIBaeM ee. AHasorMyHO BHIOHpaem CJIeLYIOULMe CHCTeMBI 1 
CTpOK, NoKa He HalileM Takylo, KOTOPad JaeT MHOrOorpaHHuK OOULero mo10%*Ke- 
hus. Tlonyuaem mnororpaHHnKk Li44 MW OGacTb nyctoTer D+), 
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Ecam Dz44 = D;Q D+ HenyCTO, TO K COBOKYNHOCTH MHOrorpaHHHKOB (5) 
NipHcTpavBaemM MHororpaHHHK L‘+! 


Ly Ls, eee, Hl. Leis (6) 


aHaJlOrHyHbIM OOpasom OyJeM MpHcTpanBatb culexyioulue MHOrorpaHHuKH. Ecun 
we Dj41 OKaKeTCA NYCTHIM, TO B CoBOKynHOcTH (5) BbIOHpaem Te 


Ji Bev toe (7) 


ana KoToppix D4) D2(\....)Dés wenycto, 1m mpogomKaem copokymHoctb (7) 
aHaJIOrH4HO Mpebiyuyemy culyuato. 


Hakonell, movly4uM KOHeUHYIO COBOKYMHOCTD 
| bape Exerc, loys (8) 


43 k MHOrOrpaHHHKOB TaKylO, TO HM OMMH ee MHOForpaHHuK He MMeeT CBO- 
OomHEIxX rpanei Ty u utro D= DM QD)... D® uenycro. 

CopokynHocTb (8) MHororpaHHHKOB cocTaBuseT 3Be3ny La, a D, ecu ono 
ABJIAeTCA (1 -+ r)-MepHOH OOsIacTbIO, eCTb OONIacTb THMa WIA STOM 3Be3qbI L yg. 

O6nacthbW gs: O<x;<1, gjC@es mpocrpancrsa W pas6upaerca wa KO- 
HeyHoe YHCIO OOJIacTeH THNOB B CHJIY KOHCUHOCTH UvCJa cTpoK MaTpuup D. 

B cayuae, korga G=T, paccmaTpHBaemblii 3,ecb MeTO], OMMparollulica B 
3TOM CjIy4Yae B OCHOBHOM Ha Teopemy 2, ABJIAeTCA HOBbIM METOJOM Jin pe- 
uleHua 3ayaun Bopouoro, He HCHOb3yIONIMM HH (PyHaMeHTaJIbHOlt TeOpeMbl 
Bopouoro, HH MpHHiivna OpMuta, HU, aJiropHMa WNepecTpoHKH CHMIIJIeEKCOB. 
Matpuia D B 3TOM Cuy4ae He 3aBHCHT OT x? mM oONacTH THNa mMpeBpamaiorca B 
MepeceyeHua OOsacteli TunoB Boponoro c mMpamuyon ®. 

B sakslouenve BbIpaxkaio riyOokyio OsarogapHoctp B. H. Jlesoue, nox 
-PYKOBOACTBOM KOTOpOrO BBINOJIHeHa JaHHaA padora. 


| Matematuyeckui uuctuTyT um. B. A. Crekuopa Tlocerynnvio 
| ' Akayemuu Hayk CCCP 10 IX 1958 


WMTHPOBAHHAA JIMTEPATYPA 


1T. ® Bopouon, MUccnregopanne 0 MPHMATHBHBIX MapaMemoappax, Co6p. cou., 2, 
1952, crp. 239. 2% B. Meaone, Proc. Intern. Math. Congress, Toronto, 1, 1924, p. 695. 
35. eaoue, Mss. AH CCCP, OMEFH, ™ 6, 793 (1934). 456. H. enone, Yeu. 
mate. Hayk, 3, 16 (1937). ° H. Zassenhats, Comm. Math. Helvetici, 21, 117 (1948). 


277 


G) a9 oo. JIonzann AkaweMun Hayk cccP 
1959. Tom 124, Ne 2 


MATEMATHKA 


HW. Bb. CHMOHEHKO 


KPAEBAA 3AJAUA PHMAHA C HEIIPEPbIBHbIM, KOIPPHILMEHTOM 
(ITpedcmaeaeno axademuxom B. H. Cmupxosoim 2 1X 1958) 


~?°. TloctrauosKka 3agaun. [lyct C —koutyp, cocrosmmi uz m+1 
MpOCTbIX 3AMKHYTHIX KOHTypoB Tula JlamyHoBa Co, Cy,..., Cm, OrpaHHunBato- 
UMX CBA3HYIO OOsacTb D*. JlonomHuTebHy!0 K HEM YaCTb IMVJIOCKOCTH, COcTOs- 
utyi0 W3 CYMMBI /m™ KOHe4HBIX OfHOCBASHEIX OOmacTelt Dy (k=1,...,m) u 
6eckoHeuHoli oOmactu D>, OyyeM B JambueliuieM JIA KPaTKOCTH Ha3bIBaTb 
TakxKe O6acTbIO H OOo3HauaTb Yepes D™. Kaacc tbyHkuMi, CyMMUpyeMBbIX co 
¢cTeleHbIO p Ha KouType C, OyjeM, Kak OOBIYHO, OOO3HadaTb L, (C). 
PMopmympyem caijasy Pumana culeqyiouum o6pa3om: 
Hatimu dynkyuu ®*, anaaumuveckue* @D*, umemiuue noumu ecrody Ha 
Koxmype C npederbnole yenoeole sHavenua D*(t), npuxadaercamue Lp (C) 
(9p >1), npusem DO (co) =0, u ydoeremeopatoluue Kpaesomy yCAoéuIO : 


OF (t) = G(t) © (#) + g (8), (1) 


2de g(t)€L,(C); G(t)—Nenvepoienan dynxyus, nuede He obpauatwmasaca 6 
HY Ab. 
m 

MufekcOM 3a, aun, KaK MpHHATO, Ha30BeM [emo0e uMCO x = > Xkp 

; k=0 
re xz = 5— [arg G(t)]c,. 

IIpupamenue Gepetca c yuetom o6xoya. Tlocnequuli cuwTaetca Mom0xKu- 
TeJIbHBIM, eCJIM OCcTaBJIAeT Dt cepa. 

Sayaya Pumaua yma cayyas, Korga G(t) u g(t) yaoBneTBopsioT ycnoBHto 
Tembyepa, peiliena B 3aMKHyToti ‘bopme ®. J]. Taxossm (1). B. B. XBeqenng3e 
o606mlH STO pelleHHe Ha CJly¥aH MHOrocBasHOH o6macTu (?) H g, CyYMMupye- 
MOH CO cTemeHbIO p> | (8), 

B Hacrosimeli 3aMerKe MbI HOKaxKeM, uTO pesymbTatst ®. J]. [axosa oruo- 


CHTCJIbHO KpaeBOli 3aqauH PuMaHa BepHEI ut Torga, Korga G(?t) muh Henpe- 
pbIBHa. 


fe) 
2°. Vissectuo, yro Kaxpyio CyMMUpyemy1o (yHKIMMIO MOxKHO mpeycTaBHTe 
B BHJe 


D (t) = OF (¢) _O- (2), (2) 


Be 
rae D~ (¢) noun Bciogy aBasorca MPCACJBHBIMH YIIOBLIMA SHaYCHHAMH (pyHK- 


wut M*(z), ananuraueckux p D*. TIpeycrapnesue (2) eMHCTBeHHO, eCJIM 
MpeAnonoKuTs D* (t) Ls (C) (8>0) u Om (co) = 0, 


* Mor 
PaccMaTpHBaeM JHUIB (YHKRHH, mpexcTaBumnie HHTerpasiom Kowm, 
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Dynkunu D* (t) qatorca (bopMy amu ‘Coxotkoro 


1 
PH)= 7OH+s5) 2x, 
Cc 
: ! (3) 
oto +1( 20 a, 
(@ 


O6ocHopanve dopmys (3) Ha caryyaH CyMMu i c 
pyemow ® yano HW. VW. Tpupa- 
AoBEIM (*). B. B. Xpeyenuyse (%) mokasaut, uto IpHHayexHocth O (f) nade 
Ly(C) (p> 1) Breyer npunaqnexnocts (Mt (t) uw @O'(¢) Tomy xe xKusaccy 


) i 1° o 
L,(C) uw cuuryapHplit onepatop ar \ — dt, B HOpMe mpoctpanctsa L, (C) 
C 

{p >1) ectTb -onepatop OrpaHWyeHHbI, T. e. ( ( a 
we Tw 
Cc C 

1/ 
<M,(\ | Dt) |? ds) "rie M, — moctosHHas, He sapucamaa or @M. Orca 
C 


® (t) 
t—t 


de| as)" = 


 emlenyer, 4TO 
1 Maye eh ones 
[Or <zIPk, + =O, = Se hdlan 


rye 


IO, =(\@ (1)IPds), 
1G 


CkasaHHoe Mo3BOuAeT (POpMyMpoBaTb 3aqayy Pumana cmeqyrouum o6pa3om: 
Hamu dyrxyuro OD, npunadsescauyo Kkaaccy Lp (C) u yooeremeopsiowuyto 
“Kpaesomy ycaoeuio (1), ede B* u DM osHavaiom onepamopel, sadanHole pase 
emeamu (3). 

B ocnose MccyleqoBaHHA JIeKUT CJlexyoulad Mpoctan uged. B cnyyae G = 1 
KpaeBad 3aqaua Pumana oOpaliaetca B 3aqauy O CKauKe UH pa3pelluMa Ge3- 
yCJIOBHO HM OfHO3Ha4HO B kslacce Ly. Oka3biBaeTCa, YTO MaJIble OTKJOHCHHA 
KoatppunueHta G OT e/MHMUbI He MeCHAIOT XapaKTepa pellleHus. Iro JoKa3bl- 
BaeTCH M€TOJOM NOcMesOBaTeJIbHbIX NpHOMxeHuH. [lepexoq K o6mlemy c.ulyyato 
MIpOH3BOAUTCA Np NomMoWu npHOsMKeHHA cPyHKuuA InG dyHKunAMM, yoOBJeT- 
BOpaIOMMMU ycuoBuIo Temyepa. AHanoruuHblit mpHem ucnomb3oBasca C. TD. Mux- 
awuHbiM (5) B HCCeOBaHHM CHHTYJIApHbIX WHTerpaJIbHbIX ypaBHeHHH C sAJpoM 
Kou. 

3°. Paccmotpum cutyyait 3aqaun Pumana, xorga G(t) — u3smepuman (byHK- 
1[MA, OTHOCHTEIbHO KOTOPOH BbIMOJIHAeTCA yCJIOBHe 


IGM—M<a<pppe EEL(C) (p>). 


Burgutas u3 o6eux yactel (1) O, momyuuM 
@ (t) = [G (t) —1] D (t) + g (@). ) (4) 
Onepatop [G(t) —1]@~ spaserca onepaTopoM cOjM2KeHHA B MpocTpaHcTBe 
L,(C). B camom jeue: : 


| [G (t) — 1] DIL, = ({ |G(t)—1 P| O71 ds)” < 
@ 
<q((im Pas)” =9> 7 2/ Oli, 
i‘ : +52 


| 


[]pumenad mpHHIMn C2KaTbix oToOpaxKeHHii, mosyyaeM, YTO 3aqaya (4), a 
cnejosatembio u-(1), SesycJIOBHO paspellMMa UH MMeeT  CAMHCTBCHHOC’ pelieHHe. 
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4°, Cayual % = 4+. m= 0. B atom cayyae InG@ ectb oye 
nenpepbipnas. IIpuOumsum ee yHKIMeH f, YoBjeTBOpAIoMlel yCuIOBHIO | eJIb- 
ylepa, Tak, UTOObI BbITOMHAOCE 


2 
jet OD Nea (5) | 


Jlanee, metoyom ®. JI. Taxosa cbyxKiuio G; (¢) = ef mpejcTaBuM B BH 
oTHoutenus G,(t) = X*(t)/X (t), Tae X+— ananutuyeckue B oOnactax D 
(pyHKIMM, HempepbIBHbIe B 3aMKHYTDIX o6mactax D* + C mu urge He OOpatiatoc- 


pMecH B HYJIb. eam 
+ Se ate — 
BpeyeM HOBbIe (PyHKIMh Mf = D* [X*] ", OTHOCHTEJIbHO KOTOpbIX 3afaua | 


1) mepenuiercaA Ce, yIOulHM o6pa3om: 
we 


+ Ge- 8 | 
® Sit Ne (6) 


KosddbulvextT GG; BBUAy yculoBHA (5) yAOBeTBOpAeCT TpeOOBaHHAM MYyHKTAa 
3°. Tlostomy sadava (6), a@emecmec Hel u gadaua (1) 6 cayuae %=4—=- 
.=%m =0 OesycnoeHO paspelumbl U UMerom eOuNcmé6eHHoe peweHue. 


5°. Tlepefigem kK MCCuIeqOBaHHIO CaMoro o6ujero curyuas. 
a) x= 0. Bpeya HoBble HevsBeCTHBIe (yHKILHA 


ot (z) = [[ (z—z)* @* (2), Ol (2) =D (2) (ED), 
k=1 


NpHyeM K sayaye 
ot = Gor + ome (7) 
rye 


m 


G*(t) = il (¢—a)* Gd, e@=)| eae) (es 
=| k=1 
OTMeTHM, UTO 


eahels . Sieh: ‘ 
“= sc largGle, =0, k=1,...,m; x, = go larg GG), = x = 0. 


Tlostomy Ha OCHOBaHHH pe3yJIbTaTOB 1. 4° 3akulO¥aeM, 4TO 3agaua (6), 4 


BMecTe C He u 3aqaua (1) B crydae x = 0 Oe3ycIOBHO pa3pelIMMbl HM MMewW1 
€HHCTBEHHOe pellleHue. 


6) x > 0. Ilepenuuiem sagauy (1) caleqyrouluM o6pa3om: 
(ta) *O* (t) — (2) “*Pea(t) = 
=(t—Za) “GO (t)4+ (¢(—a) “g(t —(t—2) Pea (é), 
rye 2€D*, P,;—MuorowleH cTeneHH He Bile x—1, noqoOpaHHpi tak, 
uTOOLI (pyHKUMA (Zz — 2) “[O*(z) —Py_,(z)] He MMena Nomoca B TOUKe Zp 
Sametum, ato Ind (¢ — z) “G=0, u o6o3Hauum yepes R* onepatop, peuiatc: 
uw 3aqauy Pumana c KosdxpunHentom (¢f —z 9) “G. Torya 6yjeM HMeTD: 
(¢— 2)" [B* (t) — Px (€)] = R* L(g (t) — Pua (2) (t — 2)“, 
O (1) = RU(g (f) —Pra(t)) (¢ — 20)". g 


Hs nepporo pazeuctsa ualiqjem ©*: 


oe o* (¢) eS Py (t) oe (t <a 25a [(g (¢) rans Py-y (¢)) (¢ =i (9 


Haim paccy>xyenus mokasamm, to pelleHve 3aylaun (1) JOomKHO HMeTb 
‘BHA (8), (9). Ho serko ycmotperb, uTo IIpH MpOH3BOJIbHOM MHoroueHe Py, 
(bopmysr (8), (9) gator oOmee peulenve 3aqaun. 

B) x <0. Sanuuem saqauy (1) uHase: 


@* (t) (é —2)* = Gt) (t—2)* O- (0) 4 g(t) ((—2,) 


Ouesuguo, Ind (¢ —z)“G (t) = 0, a (¢—z,)* + (t) ananntugna B D*. O6o- 
3HauHM CHOBa yepes R~ onepatop, oOpaujaiomuii sagqayuy Pumana c xKoaddpu- 
mweHtom (¢ —z,) “G. Torga nonyuun: 


®* (2) = (2 —4)"R* I(t — 4) 2 (I, (10) 
De hale mee 0) (11) 


PyHKUMA, ONpesesseMasdt BbIparKeHuem (10), BooGue roBops, OyqeT MMeTb 
'B TOYKE Zp) Novoc NopayKa |x|. Ilostomy juia Toro, uTO6BI CYULECTBOBAJIO 
PelleHHe NOCTAaBJICHHOM 3aJlauH, JOJDKHbI BbINOTHATDCA |x| ycsOBHi paspelln- 
MOCTH: 


\ = z0)* Rtg (t) (¢ — 2) “Lt = 0. (12) 
G 


IIpu spinowHenun (12) peweHue cyulecrByeT H eHHCTBeHHO. 

O6ObequHAA pesysbTaTH Mm. 5°, mowyunM: 

Teopema. a). B cayuae x =0 Kpaeean sadaua Pumana 6e3ycaoeHo pas- 
pewuma u umeem eOuNcCMBbeHHOE pewuleHue. 
| 6) B cayuae x >O0 s3adaua makowe OesycaoeHo paspelluma u umeem x 
_AUHEUHO HeE3SABUCUMbIX COCMABAAIOWUX OOWe2O PeiileHUA. 

B) B cayuae x <0 3adaua pu3speluuma Auto npu eoinoanenuu |x| yCaoeutt 
paspemumocmu Spg = 0, ede Sp— aunelino nesaeucumole dynKyuonaarol. IT pu 
BOINOAHEHUL YCAOBUIL PABPeLULUMOCMU PeWleHUe CYyLMeEcmMByem WU eOUNCMBEHHO. 

B sakslioueHve BbIpaxKalo rayOokyio OvlarogapHoctb @. JI. Taxosy, pyKo- 
BoyuBluemy paOoToH, u B. B. MsBanosy 3a nosesHoe oOcyxeHHe padorHl. 


Poctosckuit-Ha-J[ony rocyapcTBeHHblii Ilocrynuso 
yHHBepcHTer 22 VII 1958 


IWHTHPOBAHHAH JIMTEPATYPA 
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Jlokxnayn Akayemuu nayr CCCP 
1959. Tom 124, Ni 2 


MATEMATHKA 


B. A. TOMOHOFOB 
OUWEHKA JVJIMHbI 3AMKHYTOM FEOMESHYECKOM HA BbINYKJION 
MNOBEPXHOCTH 
(IIpedcmaeaeno axademuxom C. JI. Co6onecoim 12 IX 1958) 
B padorte PpaccCMaTpHBaloTcA 3aMKHYTBIC HecaMoriepecekalolecA PeOMes- 
yeckue Ha JIBYMepHOH J[BaxKbl HeNpepbIBHO AudpepeHUupyeMow BbINYKJIOV 


nopepxHocth Ry KpHBM3HbI, He MeHbUleli Rk (k > 0). , 
Teopema 1. J[auxa samkxymou necamonepeceKaroweuca 2eodesuuecKou 


na Rp ne npesocxodum 2x /V k. 
Teopema 2. Ecau @ Re cywuecmeyem samKHyman HecamonepeceKanuyaAcn 


2eodesuueckan Onunot 2x/VYk, mo Ry ecmb OsymepHasn cepa Sp paduyca 
LH A Fe. 

IIpeyBaputembHO WOKaxKeM CJIeQYIOULyIO JiIeMMy. 

Jlemma 1. Iepumemp 6einyxaoeo mxoeoyeononuka M xa Rp, cocmaeAen- 


Hoz0 U3 Kpamuatiuux, He npeegocxodum 2r | Vk. Ecau nepumemp M_ paeen 
2/VYk, mo M ecmo aubo samKHymaa eeodesuxeckan, aubo OsyyeoAbHUK, 
cocmaeneHHolll uz 2eodesureckux Oaunor x/VR. Ecau nepumemp M_ paeer 


Qn /Vk u nuxakue Ose sepuuno M ne Oeanm nepumempa M xa dee paenole 
4gacmu, mo M ecmo samknymasa eeodesueckas. 
Tloka3satTeapcrso. 1. Ilyctb B — 3amKnytaa OOJIacTb, OfpaHH4eHHad MHO- 


TOYrOJIbHAKOM M. Bo3bMeM BTOpol 9kK3eMIVIAp OOIacTH B — oOylacTtb B M CKJIEHM 
Bc B syomb muoroyrombHuka M. Ilo teopeme o cksenpanun A. JI. Ane- 


KCaHAposa (1) NosyaHM 3aMKHyToe mpocTpaHcTBO Ry C BHYTPpeHHeH MeTPHKOH | 
KPUBH3HbI, He MeHbileH k. Kajol kpuBoH mpoctpancTBa Re, JexKanjeh B 


o6nacTu B, COOTBETCTBYCT KPHBaxA TOUHO TaKOH «Ke AJIMHBI, JIeKANLAaH WeJIMKOM 


B OOacTH B. Ilostomy B R, mo6ble Be TOUKH MHOroyrosbHuKa MM MOxKHO 
COC(MHHTb KpaTyuahwel, NexKauleH WeluKoM B OOmacTu B. 

2. O6o3sHauuM yepes Ay, Aj,..., A;,..., An BeplvHb! MHoroyrombHuKa M. 
CoeqMHuM BeplinHy A, CO BCeMH OCTaJIbHbIMM BepliMHamu A; KpaTuaiumMu 
A,Ai, Wesmkom snexaujuma B B. Tak Kak B mpoctpancTBe Re BbINOMHAeTCA 
yculopve HeHasleraHua KpaTyalumx (('), ra. XII), To WBe pa3mmuHbIe KpaTuaii- 
mue AyA;, AyAz mm6o He uMeloT oOulMx To¥eK, Kpome Ay, mH60 Ofna 3 


HHX €CTb YacTb Apyrol. Kamada u3 SsTUX KpaTUalimMx M60 COCTaBUIAeT UaCTb 


MHoroyroybHuka /M, MOO mepecekaeT ero JIMIb B KOHUax. Takum o6pasom, 
MHoroyroJbHuk MM pasOuBaercad Ha KOHe4YHOe YCJIO HeNepeceKalOulHXCA HeBEI- 
POPKCHHBIX TpeyroubHHKOB Ay, Ay,...,Am(m<cCn— 2), umetouux A, cBoelt 
oOmeH BepluIMHol. 

3. OOosHauuM uepes Ao, A;, A;1, BepuiMAbI TpeyrombHuKa A, (i = 1,2,...¢0om 
B cuny nm. 2 yron A;A;4; Ai, MHoroyrombHuka M paBeH CYMMe yTVJIOB 
ApAitiAits, ApAiy1Ai, a yromt AyAyAm+1 papel CyMMe yrmosn A,AjAs, AsA, As)... 


v1) AmAgAmi. Karkgplit yrom BbIyKsoro MHoroyrombHuka M we 6ombule «= 
oTcioa : 


Ap Ain Ai+s =p AA Ar< Tk, > AA Ajay ST (1) 
i=1 
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[locrpoum _Telepb Ha ByMepHo cibepe S, paguyca 1/Vk TpeyrOJIbHAKH 
A;, A, -++Am © TeEMH Ke JWIMHAMH CTOpOH, 4TO y TPeyrouIbHAKOB Aj, Ay,... 
+++,Am. OSosnauum uepes Ay, A;, Aji, Bepumant TpeyrouibHuka A;. Ilo Teo- 
peme A. JI. Anexcanzposa o tpeyrombHuKax Ha MOBEPXHOCTAX KPHBH3HbI, He 
MenblueH k ((1), ra. XII), yrapr A; He MeHbIMe COOTBETCTBYIOINLUX yraos£A;: 


AAA: z= AvAAi +1, Ay An, As> AvAi+14;, é A:A Arti SYA AA. (2) 


Bo3bMem TpeyroubHuk A, u IIPHJIOWKHM K HeEMY 0 PaBHOH CTOpoHe Tpe- 
‘YyrOJIbHUK As, K TPeyroJIbHAKy A, Take 110 paBHOH CTOpoHe MpH0xKuM Tpe- 
yrombunk A; u T. 4. Takum o6pazom, Ha cibepe S, momyyHM MHOoroyrovIbHHK 

M. Oxesuyuo, nepumerp M pasen mepumerpy M. B cuy nocrpoenua muoro- 


fA Z tf ; 
yromubuuka Myron A;A;4,A:4. pape cymmMe yraoB AjA;4,A;+0, ApAipiAi, 
a yrom A,;AjAm4, paBeH CyMMe yrs0B A,AjA2, A2AyAs,--- , AmAyAm+1- 

V3 nepapencts (1) u (2) cmenyer, uro M —spiyKapiii muoroyrosbHHK, u 
KaXKJbIM yroJl MHOroyro/IbHuKa He MeHBbIe cooTBercrBywulero yraa M. 

Ha ypyMepHoi ccbepe payuyca R mnepuMerp BbIMyKOrO MHOroyroJIbHuKa 
M ue mpesocxogut 2xR wu MoxweT ObiTb paseH 2xR Torga MU TOKO Tora, 
_«xorga M ectb mu60 Oombuloh Kpyr, mM60 YByyroubHMK co cTopoHamu TR. 
Ecau pa 9ToM y MHoroyrosbHuka M mepumetp papen 27R u HHKaKue Be 
BepliHHbI He AeJIAT ero MepuMeTp Ha Be paBHble uacTH, TO M ectb Oooh 
Kpyr. Orcioya BbITeKaeT JiemMa i. 

Tak Kak JNOo6y!I0 3aMKHYTYIO reoOfe3HUeCKyIO MOKHO pacCMaTpHBaTb Kak 
BbINYKJIbIM MHOPOyroJIbHUK, TO Teopema | cueqyeT H3 JIeMMbI |. 

Woka3aTesbcTBo TeopemMpm 2. Ilyctb p — 3amMKHyTana reoyesnueckan 
AIMEE 27 / Vk Ha Ry. Teoqe3suueckat p jemmt Re Ha oOnactu B, u By. 
Bo3pMem Ha p Touku P uw Q TakHe, 4TO OHH JenAT p Ha JBe Ayr paBHok 
asmuupt. 3 ysyx o6sacreli B, u B, BpiOepeM TakylO, BHYTpH KOTOPOH cojep- 
2KaTCA TOUKH HeKOTOpoH KpaTualweH PQ. O6osHauuM BbIOpaHHy!0 OOulacTb 
yepes B. 

Pa306bem Temepb reoyeswueckyio p TouKamu Ag, Aj,...,An (Ay =P) 
Ha KoHegHoe uNcno Ayr Tak, uroOp Bce Ayru A;A;4, ObliM KpaTyaHumMMH H 
qTOObI HuKakue ype TOUKM Ay u A, HE Ae p Ha [Be Ayr paBHOH JMHEI. 
[IpH 9TOM MOxKHO CUHTaTb, YTO Cpequ TOUeK pasOueHuA CyulecTByeT ToUKa Ag, 
CKOJIb yroquo Omuskad K Q. Mtax, MbI MoJy4nJM BbINYKJIbIM MHOPOyroJIbHuK 
M=A,A... AnAy, orpanuunpatouwi oOsacTb B. 

Tlosropaa paccy2KqeHua foKa3aTesbcTBa JieMMbI 1, NOKa%KeM, YTO MHOFO- 
yrompunk M ecte Sovubwo Kpyr ciepbl Sy. CleqoBaTenbHO, paccTOAHHe MexKAy 
touxamu A, u A, Ha Sp CKO yroXHO Mato oTsMyaetca oT t/ | Vk. Tlanee, B 
cumy mocrpoexua M, pacctonHue Mexyy Toukamu Ao, Ag Ha Re uM paccToa- 
due MexKy Ao, A, Ha Sz papubt. Hoastomy B mpoctpancTBe Re paccTosHue 


mexkay Ay, Ay CKOJIb yroHO MaJiO OTJMUaeTCH OT 7 IVR, oTkyqa POS / Vk. 
3ro 3Hauut, uTo yyra PQ reojesuueckol p He JJIMHHee moOoH ApyroH KpHBOH, 
Jlexaule B oOmacru B. To %e yTBepsKeHHe ClpaBeAJIHBO VA moOon jyru 
reoyle3suyeckoH p JJIMHbI n/VWk, Tak Kak npegbiqyiat wacth AoKasaTeabCTBa 
MOMKeT ObITb TpoBeyeHa MA mro6ol touxu P’€p BMecto P. 

Paccmotpum Tenepb KpaTualiiyio PQ Ha MoBepxHOcTH Ry. B cusmy Bel6opa 
o6nactu B BosMoxKHbI wpa cyyaa: I —xKpaTuatmaa PQ UWeNMKOM JI@KUT B 
oonactu B; I] —TombKo YacTb KpaTuameli PQ NexKUT B ‘Be 4 

B canyuae I, B cuny m1. 2, AumHa KpaTuahmeH PQ paBHa = /Vk. B caryuae 
Il cymecrsyior Take TouKH C, H Gato Cre p.Csep, Cy Cre LOm 
KpaTuaiimaa C,C, Cc PQ. Orciofa HeTpyAHO 3aKJIOYNTb, UTO C,C, ecTb Kpar- 
qavluad U B MeTpHKe R,; Ho Tora, B CMY YCIOBMA HeHasleraHMA KpaTuanilUx 
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p mpocrpanctBe R,, C,C, mu6o sexUT Ha reofesHyecKo p, JMOO AumHa 
C,C, pasna «/Vk. Ho ecu CC, sexuT Ha p, TO CHOBa, B CHJIy YyCJIOBHA 
HeHasleraHua KpaTualiuux B MmpoctpancTBe R;z, KpaTyaliwaa PQ MexUT LWesHKOM 
Ha p w uMeer qumny «/Vk. ie 

Virak, B mpocrpaucrse Ry cyulecrByer Kparuaiuiaa qauup x/Vk, u Teo- 
pema 2 cmleqyeT u3 Teopempl 5 padoTbl (7). 

TakKuM 2Ke MeTOJOM MOMKHO JOKa3aTb aHaJIOrH4Hy!O TeOpeMy oO reofesHue- 
CKOH TeTvle. 

Teopema 3. Jlauna eeodesuueckoi nemnau L 6 Rp ne npeeocxodum 
Qn /Vk; Aauna L pasxa 2n/VkR mozda u moaoKo mozda, Kozda Rp ecmo 
cepa. 

AuaJIOrMUHbIe ~TeCOPeMbI MOXKHO JOKa3aTb UH JIA JBYCBASHBIX, JBYMe€PHbIXx 
PHMaHOBbIX MHOroOOpa3suh Ry KPHBU3HbI, He MeHbileH k(k > 0). 

B sToM cJlyyae OleHKa JJIMHbI YMeHbIUaeTCA B Ba pasa. 


MuctutTyr paquodu3sukH WH 9JIeKTpOHHKU Tocrynuuio: 
Axajlemuw Hayk CCCP Cy6upcKkoro otjemeHHa 1 IX 1958 


WUTUMPOBAHHAA JIMTEPATYPA 


TA. . Anekcau pos, Buyrpesuaas reometpua BbIllyKAbIX NoBepxHocteli, 1948. 
AB. A. Lomon oro sn. MAES 1205 Nowa (958): 
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Jloknayn Akagemun Hayk CCCP 
1959. Tom 124, N: 2 


MEXAHHKA 


C. C. TPHTOPAH 
OB OBIUIMX YPABHEHWAX JMHAMUKHM FPYHTOB 


(ITpedcmaeaeno axademuxom JI. H. Cedoeoim & VIII 1958) 


Hauunas co Bpemen Kysona uv Jo nexapuero BpeMeHH (50-e rogpl) B MexaHuKe 
TPYHTOB 3aHHMaJINCh TlaBHbIM OOpa3s0M BOMpocaMM CTaTHKH u CeliCMHKH TIpH 
HeOOJIbIIHX Harpyskax, KOra TPyHT MOKHO CunTaTb JIMHeHHOH yupyroi cpe- 
AO, CHelMaIbHOK 3aauel CTaTHKM MIpH MpeyenbHOM HanpsxKeHHOM COCTOAHHH, 
BONPOCaMH KOHCOMAalMH TpyHTa M (pHJIbTPallMH 2KUMAKOCTH CKBO3b rpyHT 
(/*). Bonpocn, jcpasaHHpie c mopesqeHnem rpyHta 
Mpu OoubWMxX Harpy3Kax, Kora on Jedopmupyerca 
HeoOpaTHMO (MlacTH4ecKH), B yCIOBHAX Kak cTaTu- 74 
4eCKOH, Tak HW JMHAMMYeCKON 3aauu, OCTaBaJIuCb He- 
paspaOotanHbimu. B nocnequve ro_b nosBuscs pad 
paOoT, NOCBANLCHHbIX JMHaMMKe TpyHTa pH 3Hauu- 
Te@JIbHbIX Harpy3Kax (1°13), {Bo Bcex aTHx paOoTax 
MPeIOXKeHHbIe CXEMBI MIPHCMOCOGJeHI WIA pewlenusA 
CMeMMAIbHbIX 3aad, OOaa‘ouluX BbICOKOM CHMMeT- 
PpHeH, MO2STOMY STH CXEMbI He HO3BONAIOT cbopMyvin- 
poBaTb H pellaTb OOnLyio 3alayvy WHHAMUKH PpyHTos. PL 
Kpome Toro, 9TH CxeMbI OGJlaqaloT HecoBepmeHcT- Panel 
BaMH H IIPHHWMIIMaIbHOrO XapakTepa, Ha HeKOTODPbIe 
H3 KOTOpbIX OblwIO yKa3aHo Hamu (14729), 

B wactosueH 3aMeTKe mpeyviaraetca cucrema OOujMxX ypaBHeHHli 2A onn- 
CaHHA MOBeCeCHHA TpyHTa MPH MpOu3BOJIbHbIX Harpy3KaX, OCHOBaHHad Ha Cxe- 
MaTH3allu TpyHTa, KOTOpas, KaK HAM KaxKeTCA, YYHTbIBAeT JOCTATOUHO MOJHO 
CBOHCTBa PpyHTOB HM MOMOOHbIX MM Cpe (CHINyUHe MaTepHasIbLI, MOPOUIKH HT. J), 
CYULCCTBEHHbIe€ JIA BOMpoOcoB AepOpMHpORaHHA HW ABHXKCHHA STHX Cpel. 

Ileppaa rumoresa cocTouT B TOM, 4TO cpeqHee ruypoctaTHyecKoe JaBeHne 
p =—"/3 (Pxx-+ Pyy+ Pzz) H MWIOTHOCTh Cpebl pe CBA3AHbI OMHOSHAYHOH 3aBH- 
CHMOCTbIO, pa3JIMYHOH Mpuw HarpyxKeHHH HW pasrpy3Ke, T. e. 


P=hlP,P,) 


‘d 2 
p= fale) npa—P>0; p=fp(p, pr.) mp G-<0, (1) 


rye p, — WaBmenue, MocTurHyToe B KOHWe HarpyKeHHA. Onpir MOKa3bIBaeT 
(17,18), uro myxKunu (1) uMeioT TIpHMepHO BHA, H300paxKeHHbIH Ha puc. 1, 
3aHMMCTBOBaHHOM H3 (17). Mb cunTaeM, UTO IPH MaJIbIX p Ha KPHBOH Harpy2KeHHA 
wMeetca yipyrui yuactox. IIpu mosTopHol Harpy3Ke usoOpaxaroulan TOUKa 
Ha IIJIOCKOCTH P, e CllepBa MepesBuraeTcA MO KPHBOH NocieHeH pasrpysKu, 
3aTeM M10 TpOMO/KeHMIO MCXOAHOH KPHBOM HarpyKeHHA. Cuntaem jJlalee, uTO 
p>—p,; 2TO cBxA3aHO C TeM, YTO PpyHT HE MOXKET BbI-epxKaTb OobUIMX pacTs- 
THBaIOULMx HalipsAxeHui. Takum o0pa3oM, COOTHOMIeHHA (1) yka3pIBatoT, 4TO 
ipeqiaraerca rpeneOperaTh BAMAHHeM TeMMepaTypbI, CKOpocTH jeopmupo- 

BaHHA HU T. MI. Ha mpolecc OOpemHoro epopMupoBaHHsA. 
Bropaa rumore3a Kacaerca onucaHua eopMalluu cABura. Cuutaem, uTO 
JeopMatuaA cpura onpesenserca eBuaTopoM TeH30pa HalpAxKeHHH. Mbl 
285 


TpesiaraeM CBASLIBATh EBHATOP TeH3OPa HAalpAKeHH C LEBMATOPOM OecKkoHe4- 
HO Maso JedopMalluu, NOLOOHO’ TOMY Kak 9TO JenaeTcH B rH PpOAMHaMUKe BA3— 
KOM 2KHAKOCTH HM B pa3JIMYHbIX BapHaHTax TeOpun TeYeHHA B MvlaCTHYHOCTH, 
Tak KaK ACHO, YTO TpyHT Cle_yeT XapaKTepH30BaTb MaJIOH ehopMalluen Mo 
OTHOLCHHIO K TeKYLIEMy COCTOAHHIO, a HE KOHeEYHOH MecbopmaliveH MO OTHO- | 
HI€HHIO K HCXOHOMy HefecbopMupoBaHHOomy cocTosHuio. JlevicTBHTeIbHO, Ka- 
*%KeTCA PaSyMHbIM HOslaraTb, 4TO TpyHT BCeACTBue AuCMepcHOrO CTpoeHUs: 
HE MOXKET KMOMHHTb» OO HCXOAHOM COCTOAHHH, BOSHHKAaIOMMe B HEM HalpsAxKe- 
HHA OMPeeNAIOTCA JIMIMb COCTOAHHAMH, OJIM3KHMH K TeKYLeMy. Bo BCAKOM 
cilyuae, apryMeHTallua, TpHBO,MMad pH opMy/IMpOBaHHM TeOpHh TeveHus 
B luiactuunoctn (1°71), rae uMeeTca B BUY MwlacTuueckand epopmMalluA MetTaJi- 
JOB, pH topMysupoBaHuH TeopHu MlacTHyeckoro AepOpMHPOBaHHA PPyHTOB: 
HaM Ka%Ke€TCH He MeHee, a Jame Oolee yMeCTHOH. 

Byjlem cunTaTb, uTO OeCKOHEYHO Malan JesopMailHA CABura Tekyllero co- 
CTOAHHA COCTOHT M3 yIpyroH yacTH, CBA3AHHOH 3aKOHOM I’yka c JeBuaTOpoMm: 
TeH30Pa HallpxAxKeHHH, HW M3 MwacTHYeCKOH YaCTH, KOTOPyio OyeM CuHTaTb po- | 
NOPWHOHAIbHOH JeBHaTOpy TeHso0pa HallpsAxeHHH. B 9TOM IyHKTe Mpefsiarae- | 
Mbl€ COOOpaxKeHHA BOCNPOH3BOAAT OCHOBHYIO Helo TeOpHH MwacTHYHOCTH 
IIpanataa — Peiicca (*°,74), omHakO NOMyYaeMbIe COOTHOIMCHHA HECKOJIbKO 
OTMMYAIOTCA OT COOTHOWEHHH NoceqHeH. MmenHo, Oaroqaps Tomy, 4TO 37ecE- 
pacCMaTPHBaIOTCA, B YACTHOCTH, AHHAMHYECKHE MPOLecchl, B NOMyYaeMbIx CO— 
OTHOWeCHHAX MEKLy HalpAKeCHHAMM HM CKOPOCTAMH JesopMaluH curypupywr 
KOMMOHEHTHI MOJHOH MpOHSBOAHOK MO BpeMeHH J\eBHaTOpa TeH30pa HalpsrxKe- 
HHH. COOTHOUIeHHA STH HMMEIOT BHI 


2G (3 — 5 div sees Hist 
2G iia Noe 
2G (= = div v) oe Sas 
2 
6 (4 2) = ae ‘i 
O(S + op) = ae tm 
G (f+ 5) = Git hen | 
rye Si=p,. +p, Sy = Py + Pr Sz = ),, Papp | be os | ca | 


Hakone, Jia saMbikaHus! cucTeMbI ypaBHeHuii BBOLEM yclOBHe mMwiacTHy- 
HocTH. EctecrBeHHo cuuTaTb, 4TO B KawecTBe TaKOBOro clleqyeT MpWHATb 
yeuloBHe, Bbiparkaiomlee 3aKOH Tpewua Kysona wa momjaykax cKoubKeHua, 
WIM YCJIOBMe mpounocta Mopa. Stu yeopua, Syxyau yAO6HuEIMM B mvlocKOr 
Safave, UPCSBbIYaHHO CJOXKHbI B TpexMepHom cylyyae. [ostomy AA o6mero 
rey aot BOSMO%KHO MPHHATh YCJIOBMe MvlacTHYHOcTH Tuna Museca — Il neiixepa: 
(?,1°), Kak 6oslee mpoctoe x alllipOKCuMupyronlee ycnoBue Kynona usm Mopa. 
Mirak, OyqeM cuNTaTb, 4TO Mpa HanwuuM nvacTuuecKux RedopMauut cypure 


\ OTJIMUHO OT HYJIA WM €rO MOXKHO MCKJIOUNTBS IipH NOMOLIM YcJIOBMYA TwacTay- 
HOCTH 


J, =F (p), (3) 


2 2 2 2 
Sz + 2 (try + tyz + tix), F — Monotounaa Hey OpiBaromlar 


Mier ia == Sy eno 
(pyHKIMa. 

: Coornousenua (1) — (3) Bmecre c yPaBHeCHHAMH HepaspbIBHOCTH VM JBHKeHHA. 
: PasyloT 3aMKHyTy10 cucTemy. CoorwomeHua (2) BepHBI, ec BEIMOHAeTCR 
(3) 14 >0. B mporuBuom ciyyae, T. e. mpu J,<F (p), BpimnmouHstoTCA COOTHOWeHUA 


(2) mpu }==0, r. e. necopmannn crpura MPOHCXOAAT ynpyro. Koneuno, npr 
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3TOM OObeMHaA epopMaluA MOxxKeT MpOnCxOg~nTh MWiacrHuecku. Hao6opor,, 
RepopMalluaA ciBura MOxkKeT MpoTeKaTb WwacTHyecKH, a OObeMHaA JecbopmannA 
ympyro. Sto, mo-BuAMMOMy, JOMycKaeT BO3MOXKHOCTh pacipocTpaHeuna AByx 
THNOB MlacTHYeCKHX BOJIH — BOJIH OObeMHOrO Ae*OpMHPOBAaHHA UH BOHN CBUra. 

| Ilonyuenuaa cucTeMa ypaBHeHuli 3aMKHYyTa 6e€3 MOMOULM 3aKOHa COxpaHeHHaA 
aHeprun. Mmes pemeHne STOH CHCTeMbI, MOXKHO pellaTb ypaBHeHue 3HEprHuH 
HW HaXOJUTb paciipeyeenue TemnepaTypbl H ee H3MeHEHHE CO BpemeHem. B 3TOM 
OTHOIeHHH Hallia CHCTeMa MOXO*Ka Ha MOMeJIb HECPRKUMACMOM BASKON 2WKUKOCTH. 

K cucteme cueqyeT 0OaBuTb HauaJIbHble HW TpaHHUHbIe YCNOBUA, a TakxKe 
yCJIOBHA Ha BO3MOXKHBIX pa3spbiBax. B ycmoBuAx Ha TBepwOH rpanulle HOBBIM 
OyeT JMIbb TO, YTO BMECTO YCJIOBHA NPHHNAaHHA Halo TpeOoBaTb BbINOIHeCHHA 
yCJIOBHA Cyxoro TpeHHaA, HalpumMep Kysiona. Mofysb coBura G MoxKeT 3aBHCeTb 
OT MJIOTHOCTH P, OMHAKO BO MHOPHX CJLYUaAX,Ka%KeTCA BO3MO2KHbIM CUHTATb CPO 
NOCTOAHHEIM. 

Jia MpoBepKu MmpefiaraemoH TeopuH HU AWA HaxoweHHA (yHKunh fy, 
fp, F caemyer nocTaBuTb onbitbl. B uacTHocTH, Wid HaxoxKenua F, a TaKxe 
JIA OWCHKM BeJIMUMHbI KaCaTeJIbHbIX HaNpAxKeCHHH MOMKHO OCYLIECTBHTb TaKOl 
ombiT. B OHOPOMHOM FpyHTe Hy2XHO Npon3BecTH TvyOOKHH B3pbIB 3apsfla 
ccbepHyeckOH (hOpMbI HM U3MePpHTb B OAHOM HM TOH Ke TOUKE HalMpAxKeHHA B pa- 
J\MaJIbHOM OT MECTA B3PbIBa H TaHTeCHWMaIbHOM HallpaBJleHuaAXx. B 9TOM CJly- 
yae 3HaHHA 9TUX JBYX HalpAxKeHuH Kak (YHKIUHH BPeMeHH H MeCTa JOCTATOUHO: 
JIA MOCTPOCHHA BCerO TeH3OPa HaMpAXKeHHH, a CJIEMOBATEIbHO, H MOCTPOeCHHA 
F uw ompefenenua KacCaTeJibHbIX HanpsAxKeHHH. 

Tlomp3y1ocb culyuaeM BbIpasHTb TayOoxyio OarofapHoctTb JI. HW. Cegosy 
u H. B. 3BonuHcKomy 3a oOcyxeHHe STOH paOorTHi. 


Toctynuao 
20 VI 1958 
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Teopua naactuunoctu, M.— JI., 1950. 20 B. Iiparep, ®.T. Xo», Teopua ngeavb- 
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THIPOMEXAHHKA 


B. T. HEB3SF JIA OB 
O BEKTOPE MJIOTHOCTH NOTOKA TYPBYJIEHTHOM 3SHEPrHH 
(ITpedcmaeneno akademuxom B. H. Cmupxosoim 3 1X 1958) 


§ 1. B pa6ote apropa (1) myTeM oonpeyeseHua ypaBHeHHl PelHombyca 
cocTaByleHa 3aMKHYTad CHCTeMa ypaBHeHHH, OMMCbIBaIONIMX TypOyeHTHOe 
JIBH2KCHHE C2KUMAeMbIX 2KHAKOCTeM, HW B OoJIee paHHe paOoTe (7) — Hec>KHMaeMbIX 
xKuAKocTeH. B stoi cucTeMe, a MMCHHO B YpaBHeHMH, BbIparKaiolleM 3aKOH 
U3MeCHeHMA TypOyJIeHTHOH SHepru eMHMUBI Maccbl t==1/,(u? +u?-+ uz) (rye 
u; — U; =u, — My IbCal|MOHHIe CKOpocTH), uMeeTca wien — divI, rye I — Bex- 
TOP MJIOTHOCTH MoTOKa TYPOYyJICHTHOH SHeEprun, 


Tn= 1/2 pu, (u2+u2+u2) (k=1, 2, 3); (1,1) 


I] —anaslor moTHOcTH TemoBoro ToKa. J]ia HeC>xKHMaeMbIX %XKHAKOCTel t 
HPONOPLMOHaJIbHO TYPOYyJICEHTHOMY J|aBJIeHHIO 


M/s (i + G+ HB) = Yap 


YpaBueHve CocTOsHHA Id BeKTopa I, BbIpaxKatoulee ero yepe3 OCHOBHbIe 
BeJIMUHHbI, ObIJIO Jado aBTOpoM (1,2) B Bue 


I= — L(t) Ve um 1 = —L (0) VO: (1,2) 


NepBOe BbIparKeHHe JIA C2KHMAeCMbIX, a BTOPOe — JIA HeCXKMMAeMBIX 2KHKO- 
creH. L—ckaJlapHat BemunHa, Koadputuent TypOyleHTHOII TIpOBOAMMOCTH, 
HekoTopasd (pyakuma I (unui ct). 

B paoote J[paiiqena (°) mpuBoyatca SKCMepHMeHTaJIbHbIe JaHHbIe O CBa3H 
Me%K]|y BeKTOpoM I u Vt, MomyueHHbIe B CTpye, BTeKalomleli B MOKOSALLYIOCA 
cpeny. J[paliqeHoM TakxKe MCMO/b30BaHbI Jil HAXOKJeHuA STO CBA3H JaHHBIe 
usMepeHHH ipyrux apTopos: Jlayipepa B Kpyrsoi tTpy6e, Tayxcenga (72) 
B IWIOCKOM NOrpaHHYHOM CJl0€ H B CMYTHOM CTpye 3a KPYFOBbIM IWHJIMHApoM. 
JpaiiqeH JenaeT BbIBOA, ITO BO BCeX ciyyaax CyUeCTByeT CBA3b Bua 


t= Ree (Ro 3), (1,3) 


Syecb E = + ja HecoKUMaeMBIX >2xKHKOCTEeli (SKCNePHMeHTE! MpPOWSBOAMIMCb 
TOJIBKO C HeC?KHMaeMbIMH XKUAKOCTAMH). B mpaBoit uacTu (1,3) Her cymMupoBa:- 
HMA TO MOBTOpslomleMycaA MHeKcy. Re, —Kospuuuert, B pa3HbIX MOTOKAX 


Pas IMYHbIM OOPasOM 3aBHCALMit OT My MbCalMOHHBIX ckopocteH. JIpaliqen mpez- 
noslaraeT, uTO 


— (y2vr2 
RE, i (U; ) ? (1,4) 
PAC MOKa3aTedIb 1 = '/, B MIOCKOM MOrpaHHuHOM coe, n = 3/. B TYPOYJeHTHOM 


CHIENe 34 TEUIOM WV n=1 B cTpye. 
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Ypaspuenns (1,3) u (1,4) He yqoBnerBopaior tTpeCoBaHvIO KOBapHaHTHOCTH; 
Koodpuuvent Re, mo (1,4) He sABAMeTCH HM CKaJIAPOM, HH TeH30pOM BTOpOroO 
para. TpeOopaHuio KOBapHaHTHOCTH yOBJeTBOpxeT ypaBHeHue (1,2), KoTOpoe 
MPH STOM BbIparkaeT H3OTPOMHY!IO CBH3b MexKAY BeKTOpamu I u Vt. Ognako 
HMCIOTCH SKCICPHMEHTaJIbHbIe JaHHble, YKa3bIBaIOMIMe Ha CYLLeCTBOBaHHe BOWH3H 
TBePpbIX CTCHOK AHH3O0TPONHOH CBA3H. 

§ 2. AHnM30TponHad CBxA3b MexK,Y BekTopamu I u VIL mMomer OplTb BhIparkena 
mMpocTeiwiuM oOOpa30M MpH MOMOMH TeH30pa TypO6yeHTHOM mpoBo_uMocTH 
BToporo paura: 

In= —Lus (kb =1, 2, 3). (2,1) 


O59 
Syecb MO NOBTOpAIOMLeMyCcaA HHAeKCY NpousBoyuTcA CyMMupoBaHHe. Tex30p Ly; 
CHMMeTPH4eH; 3TO MOXKHO OOOCHOBATb, MPHBJIeKad MPHHUHN CHMMeTPHH KMHeTH- 
yeckHX KoappuuMeHTOB (mpuHuvnN Oxnsarepa). Ilpu HaxoxKAeHHM ABHOrO BbIparKe- 
HMA Ly; UCNOMb3ylOTCA OOWIHe COOOpaxKeHHA KOBapHaHTHOCTH, pa3MepHOcTH, 
nojo6us. B tTypOyJieHTHBIX MOTOKaX HMeIOTCA HECKOJIbKO TeH3OPOB BTOpOrTO 


paHra, Yepe3 KOTOPble€ MOKeT ObITb BbIpaxKeH es HanOovlee CYLLECTBCHHbIMH, 
38aBUCALIMMH OT «BHYTPeCHHeErO COCTOAHUA» 2KUAKON YaCTHUbI, ABJIAIOTCA 


— Ou; du, atl 


uo RY Ox, Of "04,02, (2,2) 


(rpu TeH3opa (2,2) He aABuIMIOTCH HesaBvcuMbIMH). B ycraHoBeHHM ABHOrO Bua 
Lp; MOXKHO Elle OMepeTbcA Ha CJICAYIOWHe NOJO%KeHUA: 
Ly—O0 npu I-0. (A) 


B6mu3su OCH CHMMeTpHH MOTOKa, CCH OHA eCTb (HaNpHMep B kpyrvioi 
tpy6e), MMeeT MecTO H30TponHas cBAab (1,2) u, CileJoBaTesbHO, 


Lyi L (M1) 8x2. (B) 
StuM TpeOoBaHuAM YOBJIeTBOpAeT BbIPaxKeHHe BHA 
Lee =f () da t+ lun, , (2,3) 
rye 
j()-+0; /()—-0 nopu 1-0. (2,4) 


Buipaxkenve (2,3) He ABJIeTCA CMe OKOHYATEJIbHBIM, TEHSOP UU, HAO BbI- 


PasvTb Yepes OCHOBHBIe BeMUMHbI. EcuM HemocpeqCTBCHHO (MMHYA paBeHCTBO 
(2,3)) uckaTb BbIpaxenve Ly; Yepe3 OCHOBHBI€ TeH3OPbIl, TO CJleyeT OTMeTHTD, 
ato TpeTuli TeH3op (2,2) He yAoBJeTBOpseT TpeOOBaHulo (B) u mMoromy ectect- 


BeHHO IIPHHATb 


One Bode 8S 
Lag = L (Ul) Sez + N (I) Or +t — 3 div ube) ’ (2,5) 
L(m)—0, N(I)—>0 npu 0. (2,6) 


Tlpa nanan u3o0TponHol cBa3sn (1) Mexky TeHSOPpOM Typ6yJleHTHOTO Halps- 


MKEHUS — pul; WM TeH30POM cKOpocTH jeopMalu4 


pine du; du, ee 
—puu, = — Id, + K (0) =a 8 divu Bie) (2,7) 


BbIparKkenua (2,3) W (2,5) SKBABAJICHTHEI. Y NOBJIETBOPHTb YCJIOBHIO (2,6) MoxKHO, 
m < o 
cTeneHHOl 3aBucuMOcTbIO Bua L = sl’. B nemocpeycTBeHHo Ov1M- 


HalipuMep, 
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SOCTH Y CT€HKH US3OTPOMHaA CBA3b (2,7), BO3MO%KHO, y2ke He MMeeT MECTA, 
wu Tora Bbipaxkenus (2,3) u (2,5) He OyAyT SKBMBAJICHTHBI; O/HAKO (2,5) 
OCTaeTCH MPHFOAHbIM Jit MpHOsIMxKeHHOrO OMMCaHWA AHHZOTPONKH, XOTA 3ACCb 
MOXKer WIpaTb pPOJlb MU TpeTHH TeHsop (2,2). Jlia moToKa B kpyrsou Tpy6e 
KOMIOHEHTLI TeH30pa (2,5) B UHHH APHYeCKHX KOOPAMHaTaxX MMCIOT BUT 


du 
Le = Wes a pes Se Lg =03 el N Sm. (2,8) 


B MIpeANONOKeHHH, YTO Uy = Up = 0. Mono yrBepxyaTb, uTo Bceerga L > 0, 
¥TO Ke KacaeTca KOadduuneHTa NV, TO ero 3HaK Hallepey] He M3BeCTCH. 
Toncrapsiaa (2,8) B (2,1), mosysuM KoMMoHeHTHI BexTopa I: 


du dil | 
Let; =0, LN e (2,9) 


B Npeymosoxenuu, uto IL sapucuT TombKo oT r. Ilo Bcemy ceyeHHIo TpyObl 


du/dr <0, a dil /dr>>0 BOnuau ocu TpyOpr u dIl/dr<0 BOnusH CTeHKH, 
TakuM OOpa30M, KommoHenT /z UMeeT PasHbIe 3HaKM Yy OCH TpyObl HU Y CTeHKH, 
oOpallaicb B HYJIb B TpeX TOUKaX: Ha OCH, Y CT€HKH Ha rpaHHlle JaMMHapHOro | 
NoyCIod HW B NpoMexyTKe B TOM TouKe, rye Il umeeT MakcuMyM. | 

Oru (bakTbl MOAWaloTcH IKCNePHMeHTaJIbHOH MpOBepke; 3 OMpeeJIeHHA - 
(1,1) caeqyer 


I ape + inne + Hud); Te Yoo hue 4 Wus + ue). (2,10) 


HenocpeqcCTBeHHbIM H3MepeHHeM MIyJIbCaluit CKOPOCTH MOXKHO H3MepHTb 110 | 
(2,10) J; u Jz, a Takxe IL Bomb paguyca TpyObl, Nocwe Yero CpaBHHTb 
NovlyueHHoe paclpeyeienne c pacnpefesienveM, NosyuenHbi us (2,9). M3 sroro 
cpapnenun onpegensiotca L u N kak (pyHKUMM 7; 3aTeM, CpaBHMBad WX 
c dyukunelt Il = I(r), wago walitu sapucumoctb L u N or I. B onpegenen- 
uble TakuM cnoco6om dyHkuun L (Il) u N (IL) Boligyr napametpamn ro — paguyc | 
TpyObr u Uy —ckopocTb Ha OCH, a Take HeKOTOpad OespasMepHad CyHKIUMA 
yncla Pelinosbyca, ABHbIM BHA KOTOPOH MOXeT ObITb HaliqeH MOBTOPeHHeM 
OMMCaHHbIX W3MepeHHH MpH pasHbIxX 3HaueHHAX Re. 

JlaHubie u3MepeHHH B KpyrJioH TpyOe MOXHO, HCMOJIb3yH H3BECTHY!1O aHaJIOrHio, — 
MepewecTH Ha NorpaHWUHbI coll, mpH 39TOM B UNcCTe Re Hao MOCTOAHHBI | 
paymyc TpyObl fy 3aMeHHTb Ha TOJIUMHY NorpanuyHoro cyiox A(x) uw cKOpocTb 
Uy) Ha Ocu Tpy6bl 3aMeHHTb Ha 3ajaHHylo Ha BHeLWHeH rpaHulle CIoM cKopoctTs U (x). 

B 3akJOUeHHe OTMeCTHM: (POPMYJIMPOBaHHOe BbIWe MOsOxKeHHe (A) ABAAeTCA 
OOA3aTEJIbBHbIM, a TlomlOm*KeHHe (B) sBsIAeTCH YpOWlaloOulMM HM MOKeT HE MMeTb 
MeCTa, OHO B NepBylO OYepeb JOJKHO ObITb MOABeprHyTO SKCNePHMeHTAaJIbHOL 
mpopepke. OTmMeTHM Tak>Ke, 4TO 3HaK paynaibHoro kKommoHeHta J, uM ero 
vusMeneuve (/, <0 y ocu Tpy6n u J, > 0 y cTeHkH) HMeeT MpocToe TeopeTu4ue- 
CKOe OObACHeHNe, JaHHOe aBTopom B (1,”), a 3Hak /, (T. e€. 3HaK KoaddulneHta NV) 
Takoro OODSICHEHH He MCeT. OKCNEPHMCHTAJIbHbIe JaHHbIe, MPWBeJeHHEIE | 
B paOote Jlpaiiyena (*), He JOcTaTOUHbI JIA YHCeHHOrO OnpeyemeHHA KoSppn- | 
WMeHTOB B (2,1), HY2KHbI Goulee NOHbIe HU OOee TOUHbIE SKCIMEPHMEHTHI. 


| 
| 
JlennurpalcKH rocyfapcrBeHHblii yHHBepcuTeT Tlocty nso ' 
yum A, A. )KqaHopa 23 VII 1958 | 
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[HIPOMEXAHHKA 


B. B. PYMAHWEB 


OB YCTOM4MBOCTH PABHOBECHS TBEPOrO TEJA, 
MMEFOWETO NOJIOCTH, HANOJIHEHHBIE )KH][K OCTbIO 


(ITpedcmaeneno axademuxom JI. H. Cedosuim 19 IX 1958) 


B muHeHHOH TeOpHu MaJbIX KONeOaHH TBeporo Tela C MOMOCTAMH, Hemou- 
HOCTbIO HalOJIHCHHbIMH Hlea/IbHOH OHOPOAHOH HeC2KHYMaeCMOH XKUHKOCTHIO, 
MPHHUMAIOTCA OObIMHbIC NOMYUeEHHA TEOPHH BOIH O€CKOHEYHO MaJOli amMmuuTy- 
Abl, a TakxKe MpesnouaraetcA, YTO CBOOOMHAA MOBEPXHOCTbh %XHAKOCTH oOnpe- 
HeNAeTCA CUCTHBIM MHOXKECTBOM KOSGPNUNeHTOB Dypbe pa3soxwKeHHA HOPMAasJIb- 
HOFO CMCLLCHHA 2KHAKOCTH B pA NO CucTeMe HeKOTOpHIX cbyHKuUnH (1,7). 

Mines spi6opa Takux KoscdbPuUMeHTOB B KayecTBe OOOOUIEHHbIX KOOPHHAT 
%KHAKOCTH Obiia Npewowmena IlyanKape (%) npu cocTaBseHHH ypaBHeHH MaJIbIXx 
Kone6aHul WKUAKOrO SIHNCONLa; Cnenqysa 3a llyankape, WH CHCTeM CO CUeTHBIM 
YHCIOM cTeneHel CBOOOLbI NpumMeHsAoT Teopemy JlarpaHxKa B KayeCTBe KpPHTe- 
pHa ycTowuuBocTu nosowKeHuA paBHoBecusa. I]puMenuTembHO kK CucTeMe Cocyyx — 
WKHIKOCTh JOKA3aTEIbCTBO STOM TeEOPeMbI MPH YKa3aHHbIX BILE MpesnonoxKe- 
HMAX BbINOIHeHO B paGoTtax (},”); NpH 3TOM NOMORKeHHE PAaBHOBeCHA CUHTAET- 
CA YCTOHUMBBIM, eciH J0O0e riaBHoe KONeOaHHe OyyeT OrpaHHYeHHbIM WIA 
mroOoro MOMeHTa BpeMeHH (7). 
 K «auuetinoti Teopuu JBuxKeHHA TBepOro Tela C XKHIKHM HaloJIHeHHeM 
MO3KHO, OJHAaKO, MoHOCTbIO oTHecTH KpuTHKy A. M. JlanyHoBa HeKOTOpbIX HC- 
cnenopanni Ilyankape o6 ycTokunpocTtu duryp paBHoBecnA Bpallaicuelica 
auKocTH. A. M. JinmyHoB noquepKnBasl, YTO 3aKsIOUeHHA CO ycTOHYHBCCTH, 
BBIBEJCHHbIe H3 H3YYCHHA JIMHEMHbIX ypaBHeEHHH, KOTOpbie NOyUeHb! Mpenedpe- 
3KeHHeM B nd depeHluasbHbIX ypaBHEHHAX 3aayH HEKOTOPHIMH YJIeHaMH, 
CUNTAeCMbIMH MaJIbIMH, He MOryT pacCMaTPHBaTbCcA Kak CTPOro yCTaHOBJeHHbIe (*). 

Hwxe MbI JoKa3biBaem Teopemy JlarpaHxKa JIA TBEpAOrO Tea C HKUAKHM Ha- 

HONHEHHEM, HCXOJA W3 MOHDIX ypaBHeHHH JBHXKeCHHA HM ONUpascb Ha dyHya- 
MmeHTabubie paOoTn (*,°) A. M. JIanmyHosa. 
1. Paccmorpum aOcou10THO TBepfoe TeENO, HMEIOMee MOMOCTH, HEMOJIHOCTbIO 
HANONHEHHbIC OLHOPOAHOH HeCaKNMaeMOMH UealbHOH wHAKOCTHIO. B_ padore 
(°) BpIBeeHbI ypaBHeHHA JBH2KCHHA TAaKOM M€XaHHYECKOM CHCTEMbI H NOKa3aHoO, 
UTO CCIM TialKHe CBA3M, HaJlOKeHHbIe Ha TeJIO, HE 3ABHCAT ABHO OT BPeMeHH, 
MIPHJIOXKEHHbIe K TeY AKTHBHDIC CHIBI, a TAKE JEHCTBYICUME Ha %U[KOCTb Mac- 
COBbIC CHJIbI ABJIAIOTCA MOTCHIMAJIbHBIMH WM WaBseHve Ha CBOOOAHOM NMOBepxXHOCTH 
MOCTOAHHO, TO CyuecTByeT HHTerpasl IHeEprvn 


TeV. lcoust, (1) 


3necb T = 7,+ 7, — Kunetuueckas sHeprun; V = V, + V, — noTeninabyan 
9Heprua cucTembI; uHAeKc 1 oTHocuTCA K TBepsoMy Tey, uHJeKc 2—k 
YKUJIKOCTH. . , 

Tonomenne TBeEpLOrO Tea OTHOCHTEIbHO H€KOTOPOM HeMOBH2KHOH CHCTEMbI 
Koopiunat Oxyz MOxHO ONpefeINTb He3aBHCHMBIMH KOOPAMHAaTaMU qi (ive: 
=1,..., n,n< 6); norentiuanbHas sHeprua Tena V; ABAAeTCA Py HKUMeH STUX KO- 
opiuuat. Torentiuanbnaa sHeprua xuKocTH V2 3aBHCHT, BOOOUIe, OT KOOp- 
WMHAaT gi, a TAaKKE OT MOMOXKCHNA 2KUAKOCTH OTHOCHTEIbHO Teva. 
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CormacHO MpHHIivny BO3MOKHBIX MepemMelleHHi ycOBHeM paBHOBeCus 
Tela C %XKHAKHM HanloOuJIHeHHeM ABJIAeETCA PaBeHCTBO 


=) (2) 


rye 5 — Bapnalua (yHKIMM Ha J000M BO3MOXKHOM TI€peMelLeHHH, BbIBOJALLEM 
CHCTeMY U3 TMOJIOXKeCHHA PaBHOBeCHA. 

Tlox ycrofiunpocrb1o MOmOxKeHHA PaBHOBecusA Tela OyeM MOHMMATb Jasee 
YcroH4uBocTb B cMpicme JIAmyHoBa 10 OTHOWIeHHIO K KOOPpAHHAaTaM qi HM MIpo- 


Yi3BOJ.HBIM 110 BPeMeHH OT HUX g’. UTO KaCaeTCA 2KHAKOCTH, TO [WIA yCTaHOBJICHHA 
v 


YcCTOHUMBOCTH €€ B STOM CMbICe OMHOTO MHTErpasla 2KMBEIX CHI, KaK yKa3biBadl 
A. M. JIamyuos (°), HeqoctarouHo. B cBxa3M C 9THM OH BBeJI MOHATME YCTOH- 
YHBOCTH (POPMbI PaBHOBeCHA YKHAKOCTH, KOTOPOe MPHBOAMTCA HKe. 

Hanomuum HeKoroppie onpeyenenua JlamyHopa (*.°). Ha30Bem 1 OB e Pp X- 
HOCTbIO paBHOBeCHA Fy KHAKOCTH HEH3MeCHACMY!O CBASHYIO NOBEpX- 
HOCTb B MpocTpaHcTBe Oxyz, oOpa30BaHHy!0 CT€HKaMH IIOJIOCTH, C KOTOPbIMH 
B IMO/1O%KCHHM PaBHOBeCHA COMPUKAaCcaeTCA MKUAKOCTh, H ee CBOOOLHOM MOBepx- 
HOCTbIO B 3TOM MOMO*KeHHH. IIpeqnomaraem, 4YTO HaMpaBsIeHHe HOPMAaJIH K TO- 
BePXHOCTH PaBHOBeCHA B KaKOli-MOO e€€ TOUKE H3MeHACTCA HEMPepbIBHO MPH 
HeMpepbIBHOM H3MeHCHHM MOMOMKeCHUA TOUKH Ha He HW YTO KPHBU3HbI TaBHbIX 
HOPMAJIbHbIX CeYeHHH ee Be3e OCTaiOTCA KOHeUHbIMH. IlycTb Tey H 2HAKOCTH 
COOSULGHO BO3MYUeHHe; BO3MYULeHHOe JBHUxKeHHe OyeM MpesnoaraTb Henpe- 
pbiBHbiIM. PaccmoTtpuM nmopepxHocTtb F xuAKOCTH Toro %e camMoro OObeMa B 
KaKOl-1M60 MOMe€HT BPe€MeHH; OHA COCTOHT H3 MOBeEPXHOCTH CTeHOK MosOcTH, 
C KOTOPbIMH B JaHHbIM MOMEAT COMPHKaCcaeTCA XKUAKOCTb B BO3MYHLCHHOM JIBHKe- 
HHM, HW M3 ee CBOOOAHOH MoBepxuoctu. M3 Kakolt-s1M60 TOUKH STOM MOBepXHOCTH 
TpoBeeM My4OK TMIPAMbIX, COCAHHAIOULHX ee CO BCeEMH TOUKAMH MOBepXHOCTH 
PaBHOBeCHA, HM H3 BCX OTPe3KOB STHX MPAMbIX BbIOepeM HAaMMeCHbIIMH; OO03Ha- 
uuM ero yepe3 n. PaccmaTpuBad BCe TOUKM MOBePXHOCTH %KUAKOCTH, HaliseM 
HaHOOJIbUIee H3 YMCMOBLIX 3HaYCHHM BCeX N. OTY MOMOXRKUTeIbHYIO BeMUMHY 
oOosHadum Yepes NV w Ha30BeM yLaseHHEM NOBe€PXHOCTH KUL 
KOCTH OT NMOB€PXHOCTH PpaBHOBeCH A. 

Ilyctb Q — 06beM KUAKOCTH; g — HanOombuMli O6beM, BCe TOUKH KOTOPOTe 
MIpHHaiexkatT cpasy OOOMM MpOcTpaHcTBaM, OrPaHHYeHHbIM MOBeEPXHOCTbIO XKHI- 
KOCTH H NOBePpXHOCTbIO paBHoBecHA. Pa3sHocTb A = Q —q Ha30BeM y K JI O- 
HEHHeCM MOPMBE KUAKOCTH OT POPMH paBHoBecua. 
Ec paccMaTpuBaTb BCeEBO3MOXKHBIC MOBEPXHOCTH XKHAKOCTH, yasleHHA KOTO- 
PbIX OT NOBEPXHOCTH PaBHOBeCHA PaBHbI WaHHOH BemuuHHe N, To ana Hux A 
MOXKCT HMCTb BCE 3HAYEHHA, SAK JIIOUCHHbIC MEK LY HYJIEM H HEKOTOPHIM Mmpeseiom, 
saBucaitum oT NV, koropyli np NV = 0 o6pamaerca B nymb. Beakyto oqHO3HaY- 
HyIO H HempeppiBHy!0 dbyHkuto oT N, momyyatoulyio TObKO TaKHe 3HaueHHaA, 
Kakue mpu ToM xe NV Mower nomyunTb A, HM OOpalilaloulyrocd B HYb TOMbKO MpH 
N = 0, Ha3s0BeM BOSMOKHBIM YKTOHEHHeM Q (N). | 

B cuay clelawHblx mpeqnomoxKenuli Oo HenpepHIBHOcTH ABHKeHuA N wn A 
MOXKHO PaCCMaTPHBaTb KaK HEMPepbIBHble (YHKUMH BPeMeHH, a f — Kak (byHK- 
{M10 TOUKH MOBePXHOCTH paBHoBecuA. M3MeHAeMYIO MOBEPXHOCTbh KUAKOCTH, WIA 
KOTOPOH BCe 1. B KaxKNOli TOUKe MOBEPXHOCTH PaBHOBECHA H3MCHSIOTCA HeMpepbIB- 
HbIM 00)a30M M10 KaKOMY-JIHOO 3aKOHY, KOTOPbIli yOBJIETBOPACT TOMbKO YCOBHIO, 
uTo6bt NV HenmpepbiBHO yMeHbIa0cb, MpHOwxKasch K Hyso, A. M. JlamyHoB 
Ha3sBal TOBE PXHOCTbW, HeENPepLBHO NpHOwu Kaw - 
mecca K NOBepxHOoCTH paBHoBecua. | 

O mpeneneuue Jiamyunosa (5), Uacruyam xumKocTH, coxpa- 
HABLICH MOMOMKCHHE PAaBHOBeCHA, COOOUIMM KaKHe-JIHOO MepeMeuleHHA MH CKOpO- 
CTH, MH PaCCMOTPHM MoOcweLytoulee BO3MYUeCHHOe ABYOKeHHe %KuAKocTH. Ecan 
HalalbHOe yWaleHHe MOBEPXHOCTH XMAKOCTH OT MOBEPXHOCTH PaBHOBecuA 
HavaJibHat BeMMHAa KHHETHYCCKOM SHEP MOTYT ObITb BLIOPaHb! HACTOMbKO 
MAJIbIMH, YTOObL KMHETHYECKAA SHEPIUA XKUAKOCTH M yaseHue ee MOBepXHOCTH 
OT MOBCPXHOCTH PaBHOBeECUA OCTAaBaJIMCb MCHbUIMMM HEKOTOPBIX Hanepey JaH- 
292 | 


IbIX TIpeeNOB — kak Ob! MOCIeHHE MaJIbI HH OI — BO BCe BPeMA JBHKEHUAy 
WIM, NO KpaliHeli Mepe, AO Tex Nop, NOKa yKMOHeHHe *OpMbI KUAKOCTH OT (POPMbE 
JABHOBECHA HE JeaeTCA MCHbIUMM HeEKOTOPOTO Hanepel AaHHOrO BO3MO*KHOTO 
yKJIOHEHHA — Kak Obl BC 3HAYCHHA NMOCIeAHEFO MaJIbI HA ObwIN,— TO paccmatpH- 
3aeMad (pOpMa faBHOBecHHA ycTowunBa. 

Jlanee HaM honaqoOuTCA NOHATHe MHHHMyMa dbyHKuNH V2. Ec Voo ecTb 
sHaueHHe V2 WIA PaCcCMaTPHBaeMoli (OPMEI PaBHOBeCHA %KUKOCTH, TO, ceLys 
anyHoBy, yCOBUMCA, YTO yTBepxKeHHe: VoxpCCTB MUHUMYM OY HK- 
1uu V2 OsHayaeT, YTO WIA BCAKOH HeMpepHIBHO MpHOMxKalollelica K (popMe 
DABHOBECHA (OPMbI AKUAKOCTH, IA KOTOPOH A OOpatlaerca B HYb TOMBKO pH 
N= 0, MO%KHO HaliTH Tako mpegen N,, uTO Bce 3HaveHHA, MpMHuMaeMBIe pas- 
HOCTbIO V2 — Voy MPH H3MeHeHHH STON PopMEI KXHAKOcTH oT VN = N, Jo N = 0, 
SYAYT OCTaBaTbCA MOJOMKUTEMbHBIMM, OOpalllaich B HYyJb TombKO upH N = 
= 0, OueBuyHO, TO NpH BcAKOM JaHHOM N pasHoctb V2 — Veo MOxeT ObITb cye- 
JaHa CKOJIb YrOJHO MaJIOoH BbICOpOM TakKOH COpMbI, WwIAn KoTOpoH A jocTaTou- 
HO Maio. Ho npeyesbuHbEI cryuah, Korgqa mpu N = 0 u BosmyileHHOH CcBOOo,HOK 
moBepxHocTtH A u V2 — Voy OOpaliaioTcaA B HYJIb, HEBO3MOKEH, eCJIH paccMaT- 
PHBaTb TOJIbKO TakHe (OPMbI, KAaKHE MOXKET MPHHHMATb XK ]KOCTD. 

2. IIpuHaB gaHHoe JianyHOBbIM ompeseseHHe ycTOHUMBOCTH (POpMbI PaBHO- 
BECHA 2%KHAKOCTH HM NOHHMAA NOX YCTOMYMBOCTbIO Tesla YCTOHYMBOCTb B CMBICJIe 
JianyHOBa MO OTHOWEeHHIO K ONpeeAIOWLMM NapaMeTpaM Tela g; U MpOusBOr- 
HbIM OT HHX N10 BpeMeHH ,, NOKaxKeM ClpaBeAIHBOCTb Teopembl JlarpawKa MIA 


TBeporo Teja C XKHKUM HamoJIHeHHeM. 
— Teopema. Ecau 6 noaooenuu paeHosecua nomexyuanonan aHepeun V 
meepOozo mena C HUOKUM HANOAHeHUeM UMeCEM UZOAUPCEAHAolll MUKUMYM Vo, 
MO 9MO NOAOICEHUE PABHOBECUA YCMOL4UGO 6B YKASAHHOM 6bILIE CMbICAC. 
. fJloka3atTeapceTBo. Tak KaK B MOuO%KeHNM paBHOBecna dyHKunuu V 
uMeeT MHMHUMyM V5, TO MOXHO BbIOpaTbh TaKOe JOCTATOUHO MaJlOe MOJORUTEb- 
HO€ YMCIO €, UTOObI MPH BCex CUCTeMax 3HaveHHH g; TAKUX, YTO —eQg,Q+6, 
Mi IIpH u3MeneHun cbopmer %xuAKOcTH oT N =e yo N=0, qua Kotopoli A = 0 
TobKo np N =0, pasnocth V—Vp, Opiia Obl MONOKUTeMbHOM, OOpalllaich 
B HYJb TOMLKO upu g,=0 (i= 1,...,2) uw N =O. IlycTb BosMoxKHOe YKJIO- 
HeHHe (ce) —Kakaa-HuOyb JanHad (byHKUMA, YOBJIeTBOpAIONaA M3BeCTHBIM 
yCJIOBUAM. 

Jlaqv Tenepb OfHolt “3 KOOpAWHAaT Tesla g, MpeyebHble 3HayeHHA xh ®, 
‘a BCCM OCTAJbHBIM KOOPfWHATaM Q,,---5Q_y> Wayr+++ 9 In HW YAaJeHHo 
‘N —BceBo3MOxKHbI€ CHCTeMbI 3HAYeHHIi, 3akJOUaIOWMecAH MexKAy oF & HJM 
papBuble stuM mpeyeam. Ilyctb Py — HaMMeHbllee 3HayeHHe pa3sHOCTH V—Vo 
TIpH STUX 3HaveHHAX NapaMeTpoB; TakHM OOpas0M NOJyYaeM M NOMORKUTCIIBHBIX 


uucen P,,..., Pn. Tlyctb Pn4;— HaMMeHbillee BO3MO2KHOE 3HAYeHHe, KOTOPOe 
MOXKeT ipHHHMaTb pasHoctb V—V, upu ycnosuix N=s, AD ¢ (c). Haumenb- 
wee u3 Momo*KUTebHBIX ynCe Py,..., Pri o6o3HauuM uepes P. 


Buipeylem Tenepb CHCTeMy H3 TosO%KeHHA PaBHOBeCHA MW MpeAOcTaBuM CH 
yBuratbcsa Mog JelicrBvem MmpwioxwKeHHBIX K Hell cu. HatanbHoe MosoKeHHe 
Tella U HayambHylo (OpMy %HKOCTH BbIGepeM TAK, UYTOOI BHINOMHASHCh OHO- 
BpeMeHHO yCJIOBYA 
; 2 

Vo eevee Ne, Ao), (3) 
rne V’ —HauambHoe 3Hayenve cbyHkumu V. 
Jipyxkenve CHCTeMbI OyeT MpOUCXOJHTb COrJlacHoO eae ae sHeprun (1), 
% (0) 0) x 
KOTOpbIli MOXKHO MepenucaTb B Buge T + V=T"+V™, rae T Haya JIbHOe 
gnaueHue KuHeTHuecKOli 2Hepruu cucTempl. M3 sToro ypaBHeHHa C YueTOM 
ycyioBud (3) nNosyyaem 
| 2 
| PT ee. Ve—V. (4) 

Tak Kak KHHeTHUeCKad SHeprud CHCTeMbI ABJIACTCA BEJIMYMHOM HEOTPHUATEJIb- 

HOH, TO OTCIOJa BbIBOAMM, YTO BO BCe BpeMA ABUXKEHHA OJDKHO BbINOJIHATbCA 
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r yemopne V-Vo < T 16%, Ecnu wauasibHyi0 KWHeTHYeCKyIO SHeprHio MBI 


° (0 2 
' ppl6epeM CTOMb Masoli, YTOObI MMeJIO MeCTO HepaBeHCTBO T 462 =< P, To BO 
‘ ppeMa JBHDKeHHA OyJeT, CJeqOBaTeJIbHO, BbIMOJIHATbCA YCJIOBHE 


Vi Vee (5) 


V3 sToro HepaBeHCcTBa CJleqyeT, 4TO: 

1) Yyanenne N we MoxwkeT CiemaTbca paBHbIM e, NoKa A He CyemaeTCA 
MeHbIlle 7 (e); T. @., ECJIH JBHXeCHHE KUAKOCTH HEMpepbIBHO, TaK UTO NuaA 
HEMPePbIBHO V3MeHAIOTCA CO BPe€MeHeM, TO OTMpaB/IAACh OT Ha¥aJIbHOrO MOMeHTa 
BpeMeHH, UMeeM yjBa HepaBencTBa: N <e, A >¢(e), HW MOXKHO yTBepxkaTb, 
UTO MepBoe He MepecTaeT HM€Tb MeCTO, KOFr{a BbINOJIHAeTCH BTOpOe. 

2) Kaxkqad u3 KOOpAMHaT Tella g,,..-,9, OyfeT 3akO4eHa B Mpesemax 


--s, He WOCTHraa UX. | 
3) CxopocTH ToueK Tela H XKMAKOCTH OyJlyT 3aKJIOYeHI B OMNpeeseHHBIX 
mpemesax. | 

Teopema oKa3aHa. 

3. B cayuae, CCIM MACCOBBIe CHJIbI, REHCTBYIOWLHe Ha KU AKOCTH, CYTb CHIBI TA- 
XKeCTH, TO, HalpaBJAA OCcb OZ BepTHKaJIbHO BBepx, OyeM uMeTb V2 = Me2QZo, 
re g — YCKOPeHHe CHVJIbI TAXKECTH; Zo — KOOPAMHATAa MO OCH Oz WeHTpa TA>KeCTH 
XKHILKOCTH; fz — ee Macca. B 9TOoM cayuae M3 HepaBeHcTBa (5) Hu ypaBHeHHa (4) 
cilelyeT yCTOHYHBOCTb B cMbice JIAMyHOBa MOsOXKeHHA PaBHOBeCHA CHCTEMBI 
M10 OTHOMMeCHHIO K KOOPAHHAaTaM Tela g;, KOOPAHHAaTe Zo WEHTPa TAXKECTH 2KULKO- 
CTH HM CKOPOCTAM CHCTeMBI. 

4. B mpeqbiyuiux paccyKJeHHAX %KMAKOCTb Mpeqnosaramach uealbHOH. 
JlerkO BHeTb, YTO TeOpeMa CNpaBeIHBa HW B Cyyae BASKOH xwKuAKOCTH. B ca- 
MOM ele, BMecTO HHTerpaua (1) MbI OyeM uMeTb HepaBeHcTBO T + V<T0-+V, 
MU, CJI€QOBaTeIbHO, B MpeMbIYUIMX Paccy*XJeHHAX HMYerO He H3MeHHTCH. 


VWuctutyT MexaxuKu Iloctynna10 
Axanemau Hayk CCCP 15 IX 1958 
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Jloxnaye Akagemun nwayKk CCCP 
1959. Tom 124, Ni 2 


PH3SHKA 


A. T. BAPTAHAH u JI. 9]. POSEHUITEHH 
POTOMPOBOAMMOCTb HHAKNTO 


(ITpedcmaeaeno axademuxom A. H. Teperunoim 2 X 1958) 


3a mocmequne robl HelTpabHO M WOcTaTOUHO CHMMeTpHYHON MoveKyse 
HHMTO Obl MOCBALJeEH PAN CMeKTPOCKOMMYeCKUX MH PeHTreHorpacnyeckuXx Ppa- 
OoT, B KOTOPbIX, B YaCTHOCTH, ObLIO yCTaHOBeHO OTCYTCTBHe (poTOH3OMepH3a- 
wun (') M HasIH4ne BHYTPH- HW M@XKMOJeEKYAAPHOH BOMOPOAHOM CBA3H B TBEPAbIX 
COAX 9TOrO KpacuTena (2). QuekTpuyeckue HW COTOSMeKTpH4eCKHe CBOLCTBAa 
HHAHTO, MpHHaekaulero K YMCY BaxKHeHMWIMX KpaCuTeleH, HaCKOJbKO HaM 
H3BeCTHO, elle HHKeM He uCCIefoBamucb. Kak OymeT MoKa3aHO HHKe, HHAMTO 
oOulagaeT POTOMPOBOAMMOCTbIO HU OOHAPyXKUBaeT CBOMCTBAa THNHYHOrO OpraHu- 
yeCKOrO MOYMpoBOAHHKa. 

Tak Kak HHJMPO B OODIMHbIX JIEPKO JIETYYHX PACTBOPHTeEAX MOUTH HEPacTBO- 
puM, TO ObLIM HCCIeEOBaHbI COM, MOYYeHHbIe BO3TOHKOH KpaCcHTeJIA B BaKy- 
ymMe (~10-° mm) mpu Temnepatype 130—140° C(*). Cron nonyyanucb Ha Mo- 
BePXHOCTH KBaplleBoro cocya, Ha KOTOPy!lO MpeABapHTeIbHO ObIIH HaHeCeHbI 
MJIaTHHOBbIe JIeKTpomb (*) AaHHOIO 30 MM C 3a30pOM Me@xKy HHMH B O,4 MM. 
Mcceqopanuble COW HMI TOJUIMHY OT HECKOJIbKUX JeCATHIX JO HeCKOJIbKHX 
JCCATKOB MUJIJIMMHKPOH. TOKH H3MePAJIMCb C MOMOLIbIO YCHJIMTeIA MOCTOAH- 
Horo TOKa C BXOjHbIM conpoTuBseHHeM 1,3-10" om. YcraHoBKa nmo3sBoAa 
H3MepaTb TOKH culo Bo 1074 a. McrounvkoM HanpaxKeHHA, MOaBaemoro Ha 
col, Cly2xKusa OaTapea cyxux Q1emeHToB Jo 500 B. M3meneHne MHTeHCHBHOCTH 
cBeTa MPOM3BOM0Cb 3a%epHeHHbIMH MeTasJIM4ecKuMu CeTKamMH. JIA MOHO- 
XPOMATH3allMM CBeTa HCMOMb3OBAICA 3EPKAJIbHbIM MOHOXpoMaTop MCII-17A. 
OTHOCHTeIbHOe CNeKTPabHoe pacipeleieHne SHeEPruH, MafaiouleH Ha CJION, 
OMpeseAOCb TepMOCcTOMOHKOM, pacmomaraeMbIM Ha MeCTe CJIOS. 

TemMHOBad MPOBOAUMOCTh COCB HHAMTO pacrTeT C MOBbILeHHeM TeMMepaTypbl. 
TemnepaTypHad 3aBHCHMOCTb TeMHOBOrO TOKa, OMpeeleHHad B HMHTepBawe 
40—110° C, cnenyer cooTHOMIeHHIO im= foeXP (— en /2kT), cupaBeIuBOMy, KaK 
6blio moKa3aHO OJHuM u3 aBTopos (5), Aad Oombuoro YnCa KpacuTemeH Hu 
nurmentos. Jia BakKyyMHbIX YCIOBHM BeIMYHHa SHEPrHH AKTHBAWHH &m = 
=1,75+0,05 9B, TO HaXOJUTCA B YAOBMETBOPHTEbHOM COrmacHH CO CIICKTPOM 
OrOULeHHA TBepAoro COA MHAMTO, MOyYeHHOrO BosroHKOH. JtecTBuTesbHO, 
Hauao KpyTOro MoxbeMa KPHBOM MOrsOueHHA HaXOMUTCA MpPHMepHO MpH 
720 mu (puc. 1, 2). CnekyeT 3aMeTHTb, YTO H3MCPCHHA MOIVIM ObITb MIpOBeeCHb! B 


CPaBHUTe/IbHO Y3KOM MHTepBasle TeMMepatyPp, Tak KaK MIpH TeMMepaTypax BbILIe 


120° C uuguro Bo3srouaerca c 3aMeTHOM CKOpocTbio (*), a MpH TeMnepaTypax 
yuKke 340° C conporuBjleHHe C0eCB HaCTO/IbKO BO3pacTaeT, ITO H3MCPCHHA CTa- 
HOBATCA s3aTpyQuuTetbHbIMu. Jlaxe MIAd HaWOomee TO/CTBIX MCC/CLOBAHHbIX 
HAMM C/I0CB COMpOTHBJeHHe, OMpeseeHHOe IKCTPAaNOALMeH, HMeO MPH KOM- 
HaTHOM TemmepaType BeIMYMHy NOpAAKa 10'5—101® om. 

B ycoBuax BakyyMa OcBelleHHe COeB HHAMTO BHAHMBIM CBETOM B o61acTu 
MOPIOULeHHA COMpOBOxKaeTcA POCTOM IMPOBOAMMOCTH. IIpu ocBeuleHuu MOHO- 
XPOMATHYCCKHM CBETOM MPOBOAHMOCTh MOxKET BbIPaCTH B AECATKH H COTHH pas, 
Tipu wanyckanun KuCOpoqa OTOMpOBOAMMOCT UHAHTO, moxo6Ho cotonpo- 
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BONMMOCTH aHTpatena (°) H HEKOTOPBIX (pranounaHHnos (’), peer es (poto- 
MIpOBOAHMOCTH 3aBHCHT OT jlaBJIeHHA WH BPeMeHH BO3JCHCTBHA ree... 
Kak B BakyyMe, Tak M B aTmociepe kHcJIOpoAa BpeMA yCT 
cTallMoHapHoro qoToToKa MpH OCBeLIeHHH H cnagaHua (oToToKa B TeMHOTe 
MCHbLUe NOCTOAHHOM BpeMeHH YCHJIMTeJIbHOU CXMB], COCTABJISIOLLEH at 
cekyHJ. PoTOTOK NOAYHHACTCA 3aKOHY Oma mo kpalHel Mepe B MOJIAX WO : B/CM. 
3aBHCUMOCTb (OTOTOKA ig OT WHTeHCHBHOCTH OCBeLLeHHA L pbipaxkaetca (popMy- 
Nol ig = aL", rye m— nocToAHHad, 
He 3aBHCALLad OT AVJIMHbI BOIHDI. Jaa 
TOHKHX  TULaTeIbHO OCe3rarKeHHbIxX 
cjloeB B YCJIOBHAX BakyyMa HM pH 
KOMHaTHOM TemiepaType 7 = 1; BnpH- 
CyTCTBHU KucOpoya 1 < 1 M 3aBHCHT 
OT JlaBJIeHHaA Ta3a HW BPeCMeHH B3aHMO- 
jelictBua ero co cuioem. Mp ume 
cyIOu, } Jia KOTOpHIx n = 0,7—0,8. 
TemmepatypHbiit KOsddullMeHT oTo- 
TOoKa moslomKuTeeH. M3meHeHua PoTo- 
TOoKa C TemMMepaTypoH CJleqyloT COOT- 
HOWeHHIO «= ig = _ ig EXP(— &q/2RT), 
cipapeqMBOMy Wid pala kpacu- 
Teel, Kak 93TO ObwIO yCTaHOB- 
JieHO OHM M3 aBTopos (8). Jia uH- 
reppasla Temmepatyp 0O—80° eg paBHO 
mpumepHo 0,4 9B. Kak uw qua Apyrux 
HCCJICOBaHHbIX paHee KpacuTesleH, ey 
Bi H€CKOJbKO pa3 MEHBILIC &m (°). 
AuasorvuHoe COOTHOWeHHeE Mex]y 
SHEprHAMH AaKTHBalluH TeEMHOBOM Mpo- 
BOJMMOCTH H (POTOMPOBOAUMOCTH cripa- 
Be]WJIHBO H JI HEKOTOPbIX apOMaTH- 
YeCKHX YrJIeBOJOPOAOB, KaK 9TO He- 
aBKO moka3aHo H]Haliqepom ¢ corp.(®). 
siden pla 700 ps Tor (bakT, YTO ey < &m, MO-BUAMMOMy , 
CBHJeTeIbCTByeT O TOM, 4TO MTpH 
Puc. 1. @—cmextpanbHaa KpuBan dboToaeK- OCBeICHHH HMeeT MeCTO HaKOIJICHHe 
TPHYeCKOM YyBCTBATeIbHOCTH AIA TOHYAaliWero HOCHTeIeH TOKAa Ha JIOKaJIbHbIX YPOB- 
COAX HHAWTO B BakyyME, DESCre Lene Ha e€]H- HAX, JIeKAaMLHX HYKe <«MOJIOCI» mpo- 
HUUy MafaomeH 9HeprHu; 6 — TO *Ke VIA TOJ- 
cTOro clot; 6 — TO Ke Ja ToHUalitero cnoa B BOAHMOCTH Ha TuIyOWHE &p; QJ OCBO- 
Qe (p = 275 mm), n = 0,77;2—xpnas norno- OoxeHHA HOCHTeMeH TOKa C 9THX 
meHHsA TBePAoro cox uHLUrO (°) ypoBHelt TpeOyeTca Tenepb MeHbIAast 
TepMHuecKand sHeprua (4,°,8,2?). 
@MopmMa CNeKTpasIbHOH KPHBOH hOTOSIeKTPpHYeCKOH UYBCTBUTeIbHOCTH, 
paccuuTaHHOH Ha eAMHULy Maarolel SHeEPruu, CHJIbHO 3aBHCHT OT TOJILLHHBI 
cnoa uHguro. Jia TOHYaHIIMxX PaBHOMePHBIX Cl0eB COUN XO KPHBbIX KaK 
B Bakyyme (puc. 1, a), Tak Hu B aTMocdepe KucOpoga (6) MocTaTOUHO xOpoIo, 
BIWIOTbh AO ClaOo BbIPaxKeHHOrO MakcuMyMa pH 500 Mu, BOCMpoHsBOLHT crmeK- 
TPaJIbHYIO KPHBYIO NOMMIOWLEHHA COA HHAHTO, MOMyYeHHOrO BOSrOHKOM B Baky- 
ye (2). Kpupas @ paccuntaHa Cc yueTOM HeJIMHelHOH 3aBHCHMOCTH MOTOTOKAa OT 
MHTCHCHBHOCTH ocBemleHHa (n = 0,77), T. e. m0 copmyse S, = ig/Lx, rane 
L, — OTHOCHTeIbHaA HHTCHCHBHOCTb JIA JVIMHbI BOHbI A *. TlouTH momHoe 
COBMAaJ\eCHHe KPHBHIX @ MH 6 CBHAETELCTBYeT O TOM, UTO HallyCKaHHe KHCNOposa 
Ha CJIOH, YBeJIMYHBaA OOWLyIO POTOSIECKTPHYCCKYIO YYBCTBHTCIbHOCTb, He CKa- 


Onnocumenby. domosnekmpuy. Wwbcnbumentotines 6 npousbonen. eb, 


* J 
Ora opMysa Jaer npaBusHbie sHaveHHA GOTOSTeKTpHUCCKOH VyBCTBHTeMEHOCTH S,, 


Tora Kak @opMysia, Hcnomb30BaHHaa B paOoTe (7), aBala STH 3HaveHHA B CTeneHH A jn. 


Oguako, nockombKy O6bIuHO n 6nH3KO K 4, KPHBbIe, PaCCUHTaHHble Mo OOeHM (dopMysaM, He 
CHJIbHO pa3JIHualoTCA MexKy Cobol. 


296 


SbIBACTCH Ha €€ CNEKTPaJIbHOM pacnipeseeHHu. OTO O3HauaeT, UTO KaK B Baky- 
yMe, Tak HM B MNpHCyTCTBHH KUCOpOLa POTONPOBOANMOCTb O6ycOBeHAa MOrso- 
WLeHHeM CBeTa B COOCTBeHHOM Nosoce normoujeHua uHZHTO. Ha KpnBolt corto- 
SNEKTPHYCCKOH UYYBCTBHTEJIbHOCTH TOJICTbIX CJIO€B, H€3aBHCHMO OT TOO, Mpo- 
H3BOAUTCA JIM PPOHTAJIbHOe WI THIIOBOe OCBELLeEHHE, HMEeTCA NpPOBal B OGVJIa- 
CTH MAKCHM@JIbHOrO NOFOWeHHA, PaBHO Kak B OOMaACTH MAaKCHMaJIbHOH (cboTo- 
SNCKTPHYECKOH UYBCTBUTEIbHOCTH TOHYAHWUX, cloeB. BeegcTBue 9TorO Ha 
KPHBOH CO CTOPOHbI JWIMHHbIX BOJIH HaGu10- 
WaeTcA MaKCHMyM (KpuBas 6), OOpasoBaHne 196 
KOTOPOrO He MOKEeT ObITb HEeNOCpeCTBeHHO i 
conocTaBJleHO c nosocoH norjouenua. Jia 14 
COeB CpeAHeH TOJMMHbI MbI NoyuaH KpH- 
BbI€, SAHHMAIOMNIHE TpOMexkYyTOUHOe MOMOKe- 
HHe M@KAY KPHBbIMH a HO. 

Ontuyeckaa sHeprus akTuBaunn LE», onmpe- 


s 


WeseHHad TO KPMBbIM @ MH 6 MeTOJOM dy, (1°), FL He 

cocTaBuseT ~ 1,79 9B, UTO HaxOANTCA B XO- BS _ 

pollemM cormacwH c TepMuuecKol sHeprueli aKk- i 406 

THBaWWH TEMHOBOH MpoBosuMoctTH. Ontuyec- ie 

Ky!0 9HeEprHiO aKTHBallWH MbI onpeyessauu d 

TakxKe MeTOJOM «OTOSJIeKTpHYeCKUX Mps- D 

MbIX» (11), corgiacHO KOTOPOMY OTHOCHTeJIbHOe 

pacnpeyesieHve 110 SHEPrusiM SJIEKTPOHOB, OC- 248 

BOOOXKCHHBIX B MOJIYNPOBOJHHKaX pu ocBe- tong é 


4 
+ —_—__e 


WleHHH CBeETOM YepHOrO Tea, TaKOe 2Ke, Kak 
WM paciipeyesieHve 3JIEKTPOHOB, ocBoOoxKyeH- Puc. 2. Sapucumocts ototoKa oT 
HbIX HarpeBaHveM NIpH TemMepatype, cooTBet- TeMMlepatypsi cae ea 0 vr 
cTBylolleli Temmepatype yepHoro wanyyenns. 74 2B KoopanHatax Ig (ig/T") H 
CiieoBaTesIbHO, (POTOTOK Mp TaKOM OCcBellle- 

HHH JOJDKeH NOYMHATECA Sopmysie Puyapycona ig = AT?exp(— Eg/kT), u 
motomy mMexyy Ig(ig/T?) wu 1/T omKHa cymlecTBOBaTb JIMHeliHad 3aBHCH- 
mocTb. HicTOuHHKOM H3JIyueHHA CJIyKWJa «TeMnepaTypHas» JaMmMla Cc BOJIbcppaMo- 
BoH seHToH. Ha puc. 2 noKa3aHa 3aBucuMocTb Ig (ig /T*) ot 1/T, nepemenHaa 
B MHTepBalie 2473—1673°K yaa TOHKOrO CJlOA WHAMTO B BakyyMe. Kak BHHO 
M3 pWCyHKa, MpH TemMepatype YepHoro Tesla~ 2000°K umeer MecTo H3JIOM. 
SHeprua aKTHBallHv, HalijeHHad M3 HaKJOHa oOTpesKa a, cocTaBsaeT 1,75 9B Hu 
corsacyeTCA CO 3HaYeHHAMH, OMpeeJeHHbIMH JIpyrHMH MeTOZaMu. Ouxeprus, 
onpejevieHHat MO HakJIOHy oTpe3Ka 6, paBHa 1,31 9B. OOpaujaer Ha ceOa BHH- 
MaHve TO OOCTOATEbCTBO, UTO Pa3HOCTb STHX 9HEpruli OIM3Ka K BeJIMYHHE 
ey (~ 0,4 9B)*. B kako Mepe Takoe ConocTaBJIeHHe OMpaByaHO WU KaKOBa 


nmpupojfa HaO JO JaeMOro H3JIOMa, MOKaxKYT Ja yIbHenuuue ONbITbI, KOTOPble BeyTCA. 
Tloctymn1o0 
25 IX 1958 
UWMTHPOBAHHAA JIHTEPATYPA 


Mw. R. Brode, E. G. Pearson, G.M. Wyman, J. Am. Chem. Soc., 7@s 
034 (1954); J. Weinstein, G.M. Wyman, J. Am. Chem. Soc., 78, 2387 (1956). 
| r, C. R., 239, 975 (1954). 3A. T. Baprauanu, K®X, 30, 1028 (1956). 
TaHAH, DKK®X, 20, 1065(1946), *® A. T. Baptausaun, M38. AH CCCP, 

20, 1541 (1956). °® A. T. Baprausnu, JAH, 71,641 (1950), %*A.T. Bap- 
rausau, HW. A. Kapnosuu. JAH, 111, 561 (1956); KX, 32, 178 (1958). 8 A. T. 
Baptauan, A.H. Tepeunun, J. Phys. USSR, 4, 173 (1941); A. T. Bapra- 
uau, V3s. AH CCCP, cep. dus., 16, 169 (1952). ®°J. Kommandeur, G. J. Ko- 
rinek, W.G.Schneider, Canad. J. Chem., 85, 998 (1957). a0 T Poe Miorsss, 
Photoconductivity in the Elements, London, 1952. 1B. Lange, Die Photoelemente und 
ihre Anwendung, T. 1, Leipzig, 1940,S.109.¥ A. T. Baptauau, K@X, 27, 272 (1953). 


* Bonpoc 0 ToM, CJleqyeT JIM MpH BBIUMCJICHHH BeHYMHBI €y MOJb3OBaTbCA cbopmy sol 
ig = 40 XP (— €q/ 2kT) wan te ty exp (— Eq / kT), HY2%KaeTCA [JIA WHIMPO B ClelWa/lbHOM 
TeopeTuyeckom paccmotpenuu. B mocanefHem cilyyae ty = 0,2 9B, H ykKa3aHHOe COOTHOLMIeHHE 
HapyluuTca. 

297 


Jlorzagm AkayemMunu HaykK cccP 
1959. Tom 124, Ne 2 


PHU3HKA 


r. 3. PEPUIYHH u E. M. KYXOBULKHA 
3AMKHYTbIM KOHBEKTHBHbIM NOrPAHHUHbIN CJIOM 
(IIpedcmaeazeno axademukom M. A. Jleonmoeuuem_20 IX 1958) 


Ecau 2KHIKOCTb 3aNOHACT MOMOCTh, B KOTOpOH NOWLep*KUBAeTCA Oombwaa 
pa3HOCTb TemmepatTyp, TO KOHBeCKTHBHOe JIBH2KCHHE MPOHCXOMUT, OUeCBHHO, 


Tak, 4UTO BASKOCTb HU TeMJIONPOBOAHOCTb HI patoT CYULECTBCHHY!0 POJIb JIMUIb B 
TOHKOM CJIO€ BOJIH3H MOBEpxXHOCcTH, OrpaHH4HBatoulenH MOJIOCTh, OCHOBHaA Ke | 


yacTb X%KMIKOCTH OOpa3yeT Apo, ABuxKyuleecd Kak HealbHaAt KUAKOCT. 
Croiictsa Takoro 3aMKHyTOrO MOrpaHH4HOrO COA HU Apa MCCeOBaHbI OYCHb 
cna6o. JiByxmepHblit cnyaa TakOrO ABHXKCHNA B MPAMOYTOJIbHOM Wen pac- 


cmatpuBasica Batuenopom (). Mm Optio BbICKa3aHO MIpeANOO*KeHHe 06 OMHOpOL- | 


HOCTH TeMMepaTyPbl H BUXPA CKOpOCcTH B Ape MpuH CTalWwOHAaPpHOM BY XME€PpHOM 
WBH2KCHHH. BnoceqcTBHu OQHOPOAHOCTb BUXPA 


HHUbI. STO MOKa3aTebCTBO MOXKeT ObITb 3JIEMCH- 
TapHO pacmpocTpaHeHo MH Ha Cly¥al AByxXMepHOrO 
CTal\HOHapHOro KOHBEKTHBHOrO JIBYXKCHHA, eCJIM 
CUHTaTb APO H30TEPMHYECKUM, UTO KaKETCA BeCb- 
Ma eCTe€CTBCHHbIM, 10 KpaHHelt Mepe JIA MpOCTHIX 
mo dopme oOuacret. [locrosHHbIi B Ape BUXPb 
_.. CKOPOCTH MOxKeT ObITH HalieH, OY€BHAHO, Kak CcoO- 
Puc. 4 - CTBeHHOe 3HaueHHe 3aauH O 3aMKHYTOM Morpa- 
HH4YHOM CjI0e, OKPyxXarouleM spo. Samaya 97a, 
nocTaBsleHHaa Bataenopom ('), He Oblia, OMHaKO, pewieHa. Pe3ybTaTbl, MpH- 
BeyeHHble B (1%), MOMYYeHEI H3 OMCHOUHBIX COoOpaxKeHHit. 
|, B qanHoit 3ameTKe MpHBOAUTCA pellieHMe 3aauH O 3aMKHYTOM KOHBEKTHBHOM 
TlorpaHHyHOM CJIO€ B YTOPH30HTaJIbHOM KpyroBoM UHIMHApe. TloBepxHocTb 
WuiMHApa payuyca R no_qepxuBaetca pH Temmepatype 7) = Osinx, rye 
X%— KOOpAMHaTa BJOJIb OKpyKHocTH (pac. 1), a 0 —nocTroxHHad BO BpeMeHu 
amnuuTya. Ognoposnad (m0 MpexmosioxKenuio) B Ape TeMMepaTypa MpHHATa 
3a HYJIb OTCUeTa TemnepaTypbl. YcOBHe OAHOPOAHOCTH BHXpaA CKOpocTH B Ape 
Jct aHHOH (POpMbI ceyeHHA O3HaUaeT, YTO APO BpallaeTcA Kak TBepoe TeO 
CO CKOPOCTbIO Vg =f, Fe W—yruioBad uacToTa, KOTOpad JouKHa ObITb 
HalijjeHa. 
Y paBHeHHA Morpanw4unoro C/IOA, eCIH NpeHeOpeub KPMBH3HOH COA H BBeECTH 
Oespa3sMepHble MepeMeHHble (€HHHLAMM CKOPOCTH, TeMMepaTypbl WM paccTOAHHA 
ABJIAIOTCA COOTBETCTBEHHO v/R, Ou R), 3anullyTcaA Tak: 


aes cht Oe T: 

* Ox yOu. 0g" Wee, (1) 
af Lc c0Dh LL Morel u ame oes 

Crag = Py oy = Braye ex Ogu (2) 


Srech G= g8OR*/v?—ancno Tpaccxoa u Pr=v/%—uucno Mpangraa. 
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Obuia WOKa3ana (7), MpaBda, WA cyyad DBHKe- | 
HUA Apa BHYTPH M30TEPMHYeCKOrO 3aMKHYTOLO | 
cylod, TeHepHpyemoro, HalpHMep, ABH2KeHHeM Tpa-— 


| 


Byyem MpeAnouaratb, TO CkopocTHoH u TEMIepaTyPHbIH COM MMeIOT 
OAHHAaKOByIO TosmMHy 8 (6< 1), Temmepatypa u cKopocts Ha NOBePpXHOCTH 
UMJIMHApa WH Ha rpawulle cox Cc AZpom YAOBMCTBOPAIOT OObIYHIM TpaHvuHbIM 
YCNOBHAM. K H¥M OOaBsAIOTCH HeKOTOpbIe JONOHUTENBADIE YCJIOBHA, Cyeqyro- 
uve u3 (1)—(2). Takum o6pa3om, c yueToM Toro, wo 6< 1, 6yyem uMetp: 


: 00, : 0? 
upu y= 0: Ux = Vy = 0, ap = — Gsin? x, ia Six, aa = 03 
3) 
a a 2 ( 
“pu y=s:0,= = ORT BE TSS eels 0 EE 
v oy Oy? Oy Oy? 


Kpome toro, TeEMIepaTypa M CKOPOCTb Kak (PYAKIUMH X JOJDKHbI YAOBNeTBO- 
‘PATb YCJIOBMIO WMKJIMYHOCTH, Mpyyem v3 TpaHW4HbIX YCJIOBHH (3) serKo Jora- 
MaTbeH, YTO yHKuHA T jJlomKua ObITE nepvHoyuyeckoh c mepvogom 2r, 
A Uy—C NepHoyom rz. 


IIpHO1mKeHHoe pelienue ypaBHennii (1)—(2) 6yyem uckaTb B Buge 


Uy =O (P; + P,cos 2x + BP3 sin 2x), (4) 
T =Q,sinx-+«Q, cos x. (5) 


Pyxkunn (4)—(5) oGnaqaior HyxHBIM nepHoyu3Mom no x; KoodduuneHThI 
P Ww Q MO>KHO BHOpaTb B BUJe NOJMHOMOB 0 y TaK, 4TOObI yJOBJeTBOpHTb 
BCeEM YCJIOBHSM (3). 


TH MOMMHOMBI OKa3bIBalOTCA TakuMN (3]eCb ZU) 


P,=2z(2—2242)— 19% 24 — 2), prest eh Se 


12 


12 @ 
6 
P= Q =2(1—28 (1432), Q=(1—a*(1 +2), . 


Ec cuutaTb TOMMY CJIOf 6 He 3aBuCaIeiH oT x, TO MpHOMKeHHOe 
pewenne (4)—(5) OyzeT coxepxatTb 4 HeonpeyeJIeHHBIX MapaMetpa: w, 6, wu B. 
OTH Napametpb! onpesesmmM u3 TpeOoBaHuA, uTOObI (4) u (5) Obi pewennama 
YpaBHeHHi «B cpeqHeM». Ja storo ypaBHenun Hasppe — Croxkca uv Tensonposog- 
HOCTH NpowHTerpupyeM lo y B mpesenax ot 0 fo 6 u no x or O go z/2 
u oT c/2 yo x. Ilomyuatomneca TakuM O6pa30M 4 HHTerpaJIbHbIX COOTHOLWIeHHA 
Mocsie NOACTaHOBKH B HHX (4) u (5) AaloT ypaBHeHHA Ast HCKOMBIX TMapaMeTpos, 

Onyckax BbIYHCJIeHHA, TIpHBeJeM OKOHYATEJIbHbIe (POpMY VII: 


S VON ee | —),. 
© = 0,629 5,(S)"; 8=4,34R (GPr)-%; : 
>) (7) 


a = — 2,69; p = —(4,03 + oe 
(yrJioBad CKOpOCcTb BpauleHiaA Apa WH CpeMHAA TOJMMHa NorpaHwuHoro CJIOA 
laHbl B pa3MepHOM Bie). ; ; 
TlomyueHuble (opMyJIbl MO3BOJIAIOT, B 4aCTHOCTH, conne B JOOOH TOUKe 
aceiny *x — Koappu- 
ay Ju—o \ bb 
{IMCHT TeMJOMPOBOMHOCTH 2KHAKOCTH). TOUKH, B KOTOPbIX MJIOTHOCTb TeIJIOBOrO 
NOTOKa OOpaulaeTcaA B HYJb, ONpegemsorca us ycuoBua (OT /OY)y—o = 0, 4TO 
flaet, cormacuo (5) u (6), tgx = —aQ,(0)/Qi (0) = a 1,34, T. e. 3TH TOUKH 
jlexKaT Ha KOHUaX JMameTpa, cocTaBuImioulero yroul 53° Cc BepTHKaJIbIO (TOUKH 
av bua puc. 1). Jlio6onbirHo, 4YTO MomoxKeHHe STHX TOYeK He 3aBMCHT OT 
napametpos G u Pr. [losupii norok Tema Yepes CeveHve (Ha CAMHMLY A/HHbI 
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flOBeEPXHOCTH IIJIOTHOCTb TelMJIOBOrO MOTOKA, papiyio — x ( 


BOJIb OCH UMJIMHApa) paBeH 


Ga 2s «( (Fyne dx = 1,54 @x (G Pr)’. (8) 


Ycuopue, pH KOTOPOM peamH3yeTCA PaCCMaTPHBaeMbIM PeXxXKHM KOHBCKTHB- 
HOFO J[BHXKCHHA, MOKeT ObITh MOyyYeHO H3 TpeCoBaHuA SO< R, orkyfla clelyer 
G Prs=350. IIpu manbix 3HayeHuax Napametpa Penes G Pr MPpOHCXOMT cna6aa 
KOHBeKUMA Oe3 O6pa3zs0BaHuA NOrpaHuyHoOro Cio (cM. (*)); KOHBEKTHBHBIM TeMJI0- 
BOHM MOTOK B 3THX YCJIOBHAX BO3pacTaeT KBallpaTHyHO Cc poctom G Pr. 

CnelyeT 3ameTuTb, YTO NpesnonoxKeHHe OO OTCYTCTBHH 3aBHCMMOCTH 5 
OT X H€ ABJIA€TCA CYILECTBEHHbIM OrpaHuyeHHeM. EcJim Hy2KHO 3HaTb BU PyHK- 
uu (x), TO EO MOXKHO HaliTH, HE MCHAA METOMAa PacCMOTPeHHA: VIA STOFO HY2XKHO 
aNMpOKCHMUpOBaTb Ppa3syMHbIM COpa30m dyHKuulo O(x), u Tora Jeno cBeper- 
CA, OYCBHAHO, K YBeJIHYCHHIO UNCIAa NMapaMeTPOB, NosWexauux oNnpesenenuto. 
IloquyepkHemM, TO BCe paccMoTpeHHe BefeTCA B NpesnonoxKeHuu CTpOrok 
CTaUMOHApHOCTH JBHXKCHHA, HHayYe, KOHEYHO, OHOPOAHOCTb TemnepaTypBI 
WM BUXpA B Ape He OyzyT uMetb Mecta. I]pumMensAembIl BecbMa MpocToH npuOnu- 
X%KCHHbIM MeTOX NO3BOJIMJI PaCCMOTPeTb PA Apyrux NOMOOHbIX 3afay. 


Tlepmckut rocyfapcTBeHHbIH yHHBepCcuTer Tloctynua0 
um. A. M. TopbxKoro 19 IX 1958 


TlepmMcxuh neqarornueckuli HHCTUTYT 


UHTHMPOBAHHAA JIHTEPATYPA 


UG, IK areas lor, Quart. Appl. Math., 12, 3, 209 (1954). 2G. K. Batche- 
lor, J. Fluid Mech., 1, 2 177 (1956). *G. F. Carrier, Adv. Appl. Mech., 3, 1 (1953). 
or Me KY ee Ku fi, AKT®, 22, B. 5 (1952). 
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PH3SHKA 


P. A. JEMMPXAHOB, T. H. FYTKHH u B. B. JOPOXOB 
MACCbI H30TONOB Th??, U234, U2 yw U238 


(ITpedcmaeanexo akademuxom JI. A. Apyumoeusem 26 1X 1958) 


Vi3mepeuue macc n30Tonos Th?%?, U?34, U2%5 y U238 naer Bo3MoxKHOCTb ompe- 
ACT SHEPHio CBA3H HYKJOHOB B ALpax HE TOJIbKO 9THX H30TONOB, HO Hu OOsb- 
MOroO YHCa PaHOaKTHBHbIX M3OTONOB, CBA3AHHbIX C HHMH €CTeCTBCHHO-pa- 
MOaKTHBHDIMH pxAamMu 4n, 4n + 2 wu 4n + 3. Tounple 3HaueHua Macc 93THX 
W30TOMOB HeMOCpeACTBeHHbIMH H3MepeHHAMH JO HacCTOAUero BpeMeHH He 
mojyuedbl. EfMucrpeduple Macc-cieKxTrporpapuyeckue faHHble, mpHBeyeHHble 
B (‘), He MoryT ObITb HCMOb30BaHbI B KaueCTBe TAaOJIMUHBIX 3HayeHuii Gy. 

M3mepenne acc usoronos Th?#?, U23?, U?%> 4 U2%8 npon3sBomusaucb Ha Macc- 
cileKTporpapuyeckOH YCTaHOBKe, OMMCaHHOK B padoTe (*). Paspeusaiousaa cmo- 
COOHOCTh MpHOopa, OMpeseteHHad NO AyOeTHDIM JMHHAM B 9TOM JMama3oHe 
Macc, Oba nmopaxqKa 60 000—70 000. OnpeneneHne Macc n30TOM0B MmpoH3BoO- 
WHWOCb MyTeM HeMOCpeACTBeEHHOrO CpaBHeHHA C COOTBeTCTBYyIOWel Maccoli 
OpraHHyecKHX COeCAHHEHHH, B COCTaB KOTOPbIX BxXOJuIH u30TONbI H!, C!? 
u N'*, Maccbl KOTOpbIX C JOCTATOUHOH CTeMeHbIO TOUHOCTH ObIIM H3MepeHbl 
pauee (°,4). 

Jina oOpa30BaHua AyOmeTOB IpH M3MepeHHAX H30TOMOB ypaHa U?#4, U2 
wu U?*® B KayecTBe OpraHHueckoro COeCAMHCHHA MpuMeHAICA NepHeH CyyHy> 
(Macca 252). 

IIpa usmepenuu maccpr U8? ycnomb30Balacb OKUCb ypaHa, oOOoramjenHan 
no 75% wuzoronom U?**. Jly6ner o6pa3oBpiBasica (pparMeHToM MepuuieHa C,H, 
c maccoH# 235. 

IIpu u3MepeHuu Majo pacnpocTpaHeHHoro u30ToNa ypana U4 vucnosmb30Ba- 
Jlacb OKUCb ypaHa, OOoraujeHHan U**+ no~ 1%. Oror us0ToM H3MepaAICA Ha 
macce 250 B Buge U?340!*. Jlna o6pa30BaHua yOuleTa IIpHMeHAJICA OCKOJIOK 
Mepusieda CH, c maccow 250. Macca Th?8? wsmepaiacb M3 qyOneta 
Th?®? — C,,H,.N,. Moun Th?5? nomyuanncb noforpeBoMm MeTaJJIM4eCcKOrO TOpHA 
B BOJb:pamMoBoli JIOfoUKe; opranuyecKoe CoewunenHe CgH,,N, sABAAMOCE 
ockoKom 1,5-qusenu-3-meTusnupasomMHa Cy.H,gN. c Maccol 236. 

KOHTpOJIb COBMeCTHMOCTH MOJIYYeHHBIX 3HaYeHHM Mpou3sBOAMJICA MyTeM 
ompeyenenua Maccbl w3oTona U?%8 n3 pa3JIM4HbIX AyOseTOB: u3 AyOueTa 
C?H,) — U8 u ayOneta Ci,C4H, — U8, 

Ilomumo 9Toro, MouyYeHHble 3HayeHHA KOHTPOJIMpOBaJIMCb MyTeM COMmOocTaB- 
JleHua JaHHbIX uid pasnocTa macc CH —C'%, momyyaemoH u3 AyOneta 
-C?H,) —C2C#H, u pasnoli AM = 4,493-+0,03 Mm. eg.- 107% c coorsetcTByto- 
[IMM 3HaveHveM, MOMYYeHHBIM H3 HenocpeCTBeHHorO W3MepeHHA B padore (*), 
AM = 4,471 -+ 0,003 m. eg.-1073. M3 conoctaBienua 9sTHx 3HayeHHh AM 
BUJHO, UTO BO3MO2KHbIe CHCTEMATHUeCCKHE OWHOKH H3MepeHHA B JOCTaTOUHOH 


-CTeneHH HCKHOUeHEI (°*). ‘ 
Paspeulenue my6etra C!2H — Cl? na macce 238 cooTBeTcTByeT paspellarolen 


238 
6 ear . TlomHoe pa3pelienue 9rToro 
cilocooHocTu mpuOopa ay = 777-4053 53 000 pa3p 


yOulera cBujeTesbcTByeT O TOM, UTO paspellaioulad CHOCOOHOCTS ObiJia BbILUe 
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sToli BeNMUMHET. Kaxxyoe sHaueHHe yOuJleTa NoyyeHO B pe3yJIbTaTe o6pa6oTKH: 
18—20 macc-cnekTporpamM, cioTorpatpHpoBaHHbIX Ha pa3JIMUHbIX NJlaCTHHKAaX. 

PesysbTaTbl H3Mepennii mpuBeyenb! B TAO. 1. Kak BUHO M3 STOK TaOJIMIbI,. 
3Hayenld Maccbl H30Tona U288, nomyyeHHble W3 JBYX Ppa3MYHbIX yO/eTOB, 


Ta6auna 1 


SE aS 


Benuunna ny6neta CootgetcTBylolee 3Haye- 


Msoronpi Tly6ner B 10-8 M. en. HHe araeey ae B 

aie CPt Nit — Th? 62,010 +0,228 | 232,111868 + 230 

ibe Ghats UO. 42,328-+0,0841 | 234,115492 + 84 

p23 cet — us 10,733 +0,054 | 235,118841 + 59 

(Uke Cet ase 26,738-+0,100 | 238,127262 + 102 

Liz Ce Cha Ure 22,231 +0,079 | 238,127298 + 82 
-- | CEiiy== CaCrns 4,493 + 0,034 = 


* OmuOKH B 3HaveCHHAX Macc JlaHbl B M. en.-10-8. 


XOPOIO CoBMaqaioT Mexy coOol B Mpesesax NpuBeeHHoN OUMOKM M3MepeHHA.. 
Cpequee sHaveHne, BbluHcsIeHHOe Cc yYeTOM «Beca», paBHO Myx = 238,127284 -- 
+ 35-10% m. ex. 

B tTa6m. 2 mpuBeyeHbl 3HaYeHHA MaCC H3O0TONOB, NOJYYeHHbIe Pa3sJIMYHbIME: 
MeTOJaMH. , 


Ta6muna 2 


Maccpl B M. ex. 


JIat. He- 

TOWHHK Th22 U284 U2 i Uzss 
© 232, 118520 -+ (HeT) — — 238 , 132320 + (HeT) 
(*) 232, 107000 -+ 1200 ~ — 238 ,129700 + 1500: 
() 232,111000 +- 80 234, 114400 + 300 | 235,117300 -- 200 238 ,1260 + 300 


(19) (232, 109300 + 1000 | 234, 112900 + 1000) 235, 115600 + 1000]238, 124100 + 1000 
(1) |282,411600 + 700 | 234,114800 + 600 — 238 , 124800 + 600 
(°) 232, 110797 + 60* | 234,114076 -E 100*| 235, 117496 + 140*/238 125223 + 110* 

Hau 


Mannple = /232,111868 + 230 | 234,115492 +84 | 235,118841 +59 |238,127284 + 35 


* ii 
IIpH BprMncnenMM Macc STHX H30TONOB 3a Oasy |npHHATa BenHyHHa [maccpt Pb28, no~ 
‘yueHHast B paOore (1°); ee omm6Ka paBna + 1000 Mm. en.-10-8." 


3 conocraBJleHus aHHbIX HacTosUeli paOoTH C 3HAYeHHAMM, HOuIYYeCHHBIMY 
M3 AePHIX peaKinli (°), BUAHO, YTO SHAYeHHA, BLIMNCeHHbIe NO LaHHBIM Aep- 
HbIX PpeaKI[Hli, 3aHM2KeHBI. 

Ec celaTb NonpaBky Ha TO, 4TO TIpH BHIUHCMeHHH JaHHEIX paOoTe! (°): 
B KaveCTBe STAIOHA NPHHATO 3HaveHHe MaccbI H380TONa Pb*°’, nomyyenHoe H3: 
HCTOUHBIX Macc-cleKTporpapuyeckux H3MepeHHii (*), HM B3ATb B Ka¥eCTBE 9TAa- 
JIOHHOFO 3HaveCHHA JaHHble, MOJyYYeHHbIe HaMH pauee (8) (em. Tau. 3), TO pac- 
XORKNCHHE OKAKETCA B Mpefenax JONYCTHMOFO OTKOHEHUA, 3a HCKJIOUeHHEM 
Whe » AIA KOTOPOrO 3HaYeCHHA, NOJIYYCHHbIe H3 AJEPHBIX peakuH (°), ormmuaroT- 
CA Ha BeMuuny ~ 1M. eq.-10-$. Taxoe orkoHeHne mpeBElaeT NpHBeeHHY!O 


BBIIMe BEIMYHHY OUIMOKH U3MepeHHs NpHMepHO B 7,5 pas. Mostomy usmepenue 
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Maccbi H30TONa U*** 6pi10 mMpoBeeHO C IPHMeCHEHHEM PasJIHYHIX yreBolopor- 
HbIX COCHHEHHH, HO 3aMeTHbIX OTKJIOHCHHH, CBHACTEIbCTBYIOULUX O HaJIMUHK 
CHCTEMATHYeCKOH OWIMOKH, MPH 9TOM He ObIO Nowy4eHo. 


Ta6Oauna 3 


M— M’— =M—M’ 
Heorons | ™ Gaerosuied pacorn @ wen. | AAepunx peanuuh (")'BMeene | 10" m. em. 
Wes 232,4111868 + 230 232, 111823 4-134 0,045 + 265 
U234 234,115492 + 84 234, 115102 + 105 0,390 + 140 
wes 235, 118841 + 59 239 118522 + 143 0,319 -+ 160 
U238 238 , 127284 + 35 238 ,126249 + 114 1,035 + 130 


* B kayecTBe onopHoro” 3HaveHua B3aTa Macca Pb?°® n3_pa6oret (8). 


ABTOpbI BbIpaxkaloT OnarofapHoctb E. E. Baponu u K. A. Koppipsnnok 
3a MpesocTaBseHHe TARKEIbIX yreBomoponos, a Take M. V1. [sxya, I. A. Jlo- 
poxopoi u II. C. Bpoctiox 3a npakTuyecky1o NoMoulb B paborTe. 


Ilocrynnuio 
29 VIII 1958 
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Jloxazagnn AkayemMun Hayk CCCP 
1959. Tom 124, Ns 2 


PH3HKA 


B. MOKPOBCKMH, &. YJIMHM4 u C. CABBHHBIX 


HEJIOKAJIbHOE OTPA)KEHME B BOJIHOBOJAX MNEPEMEHHOrO 
CEGEHHA 


(IIpedcmaeneno axademuxom M. A. Jleonmoeuuem 25 IX 1958) 


B mpenpinyuyem cooOurennu (12) Opiio paccMOTpeHO OTpaxKeHHe H PpacceAHHe 
BOJIH Ha JIOKabHbIx JetbeKTax (popMbI BOHOBOJa. B HacTosued paOoTe pac- 
CMaTPpUBaeTCA HEOKAIbHOe OTParKeHue H pacceAHHe, OOYCOBJICHHbIe HEper yA p- 
HOCTbIO (POPMbI BOHOBOLa B Wesom. Kak vu B MpesbiqyuleH paoore, AA MpOCTOTHI 
vcclenyeTcA cay4yah mlocKoro BO/HOBOLA. 

Cuenys padote (!4), 6yqem uckaTb noTenitval U B Buse pada MocmeqoBaTeJIb- 
HBIX NpHOsmkKeHui. B HyeBoM MpHOaM2KeHHH Mouly4aeM, KaK HB (14), ypaBHe- 
HUA 


4 "(Won ; Le 
4S (FSP) +B OUn=0, Baw. (1) 


Bce o603HaveHHa 3feCb CoBMagatoT c OOo3sHayeHuamy (!). IloqyepKHeM, 4TO B 
JlaHHom cayyuae dbyuKumio f = f(x 6), omncbIBatoulyio POpMy BOJHOBOLA, CeLyer 
CUHTaTb aHasuTM4eCKOH cbyHKiMeH, He uMerouleH OCOOeHHOCTeH MH HYyJleH Ha 
BeLILeCTBEHHOM OCH. Kpome Toro, mpexnooxKuM, TO OcoOeHHOCTH [(Z) ABJAIOTCH 
mpoctbima nomocamu. Jia mpoctoTb! mpHMeM, YTO B BOJIHOBOJe OTCYTCTBYIOT 
TOUKH MOBOpOTAa, T. e€. Ha BelecTBeHHOH ocH k? #0. 

IIpu peweHnu ypaBHennua (1) HeoOxoquMO yueCcTb He TOJbKO MpOXxOAALLy!0, 
HO HW OTparKeHHYI0 BOHbI. AMMVJIMTYa OTpaxkKeHHA BBUAY MaJIOCTH & HW TvlaqKOCTH 
rpaHHlbl BOMHOBONa [(Z) ABJIACTCA SKCNOHEHUMAIbHO MaJlOH BeMYHHOH Tuna 
EAS) | 

Safaya 06 OTbICKaHMH aMIVINTyAbl OTpaxkeHHA JIA ucceqyeMoro culyyan 
Oplla pellieHa B pa6otax (1°,*), | 

Haliqennaad B THX paOoTax ammuIuTyqa oTpaxenua R onpeyeseTcA acuMn-| 
TOTHYECKUMH paBeHCTBaMu 


uy { e 
on Ve [i \ kad mpu C—>-+ oo, 


1 
V kal 
Met orpannunmes! cryyaem, paccmotpenupm B (15), Korga afp<1, Rfp~1 
(fo — nonepeunbie pasmMepbl BomHOBoga). B stom cay4ae, corsacHo (7°), umeem 


R=—iexp [2if ke dt], (3) 


| 
Ores (2) 


(exp [i Rn dt] + Rexp = i Ra dt}) mpu €—> — oo. 


rye C) — KomnueKcHbIi KopeHb ypaBHeHna 


Rn (Go) = 0, (4) 
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. ee 
AatOlMH MHHHMaJIbHOe NovlOKUTe ABHOR 3HaueHHe Im { k, dC. Boipaxkenne (3) 
ONpeAeMAeT OTpaxkeHHe BOJIHBI C HHeKCOM Nn B HYJI@BOM mpvOuMKenun. 


Ilyets na nesom KOHI€ BOJIHOBONa BO36yKeH JUD OHH THO BowH Ut 
¢ WHAeKcoM J. YpapHenua NepBoro MpvOvMmkKeHHA, Kak UB ("2), MMeloT BHI 


ad qi, 2 dust 
Fa (Fget) + BU = Rn + Qui a (5) 


Pewenua ypasBuennti (5) OTbICKMBaloTcA c NMoOMOTBIO (yHKUMA 


Gn(t, Tpuna 
Gn(S, S’), KoTopbie crpoatea O6pruHKIM cHOcoboM. Acumntoruueckn Ha nm 


pasom 
KOHUe BOJIHOBOJa HMeemM 

i 20. >. tires 
Han ©) = — yin ©) | FO) Uo) [Rar ©) UGE) + Our) LH ae. (6) 


+ e 
 Koosddunuenstr npn Ut, (C) mpegcrapaser co6oii aMIVIMTyy paccesHnsa 
N- BOJIHbI My, J@JICHHY!O Ha a2. 


Bxossuve nok wnTerpas (6) dyakuuu Up, Ug? umewr pan 
+ 4 ; 
U — { { A — | 
a Vil exp [i \ edt] + Rr () exp [ i\ kr “id ; (7) 


eae vat [exp [- i Vhs “id + Ry (6) exp E jl Rn d]| 


B jasbHeHuIeM MbI MoKaxKeM, TO BKJla B wMuTerpat (6) ueHoB, cozep- 


Kaulux Rr, Madi 10 cCpaBHeHHIO c BKAaqoM MepBbIX 4WieHoOB. OrT6pacbipas 
STOPbI€ YWICHbI, HMeeM 


j c R eta ik, Quy 
js soa asl RS at a 
‘ 2 \ V Fp (aE) b; (a8) 


—o) 


exp [i (Fn — hx) ab | dC. (8) 


Muterpan (8) ollenuBaetch Meroyom Mepesasia. Touxa nepesana ¢,, B KO- 
opoH k, = k;, copnaqaetT c momocom dbyxkunn f (at). Ucnosu3ya ana Ray u 
nt BbIPAKeHHA, MpuBeyenHple B (24) *, nomyuuM 


c 


Mj = AO et een [i | (er — ha) a] O@) (nD. 


OueBuyHO, 4TO B KayecTBe €, BbIOMpaeTcA TOT u3 MomocoB f (aC), KOTOpbIi 


G1 
aeT HaHMeCHbIlee MOJOXKUTeJIbHOe 3HaUeHHe Im \ (Ry — Rp) dC. 


aE 
OueuuM BkKslaq, BHOcHMBI uneHamMu Ugn, cogep»KatlumH Kr (¢). C momontbto 
peoOpasoBaHHit, yKa3aHHbIx B paboTte (1°) (cbopmyp (1.5) —(1.8)), moxKHo 


* Tlomb3yeMca cCJlyuaeM HCIIpaBHTb HeTOUHOCTb, BKpaBIyIOCA B BbipakeHHe AIA Q_, 
aTbu (10). WUcruunoe Bbipaxkenue Q,, TakOBO: 


Qn = Fans (P= Ya ff)’. 
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noaysntb aia Rj, (f) Tounyio opmyvty 


- 


R4 (8) Ss a \ Gm (xt’) Usin exp es i \ kn dt’ de; 
3 [(Rmi’)’P =x 2h (7 (Rf) (10) 
a 4k P 


Jlas oleHKH BKJajja, BHOcHMOrO wWieHamH c Rm (¢) B aMmuanTyAy ope 


rt ia s A. : - 
nua (6), 3aMenHm B (10) d@ynKuHH Uom (6) OeryULHMH BOJIHAMH eXp i i \ Rn atl. 
BurHcaeHHe HHTerpaJ0B B STOM MpHO/MKeHHH aer 


Oj ol) exp fa: 20 km de] (1+ O (@)). (11) 


= 2 km (a) 


TloguepxHem, TO oleHKa (9) CTaHOBHTCH HeBepHO! MpH C+ ex. 
OyexHM Terepb HHTepPepeHUHOHHBIe Wienbl. J\is onpeevIeHHOCTH BOSbMeM 
OHH HS HHX 


\ Rut Oe exp[i\ eitta)at'] a ~ | F (atyexp [| (er — Aa) a ]ok, (12 
* hay SS Bie 
rae Fo) = 


Oueuka uuterpaa (12) Meroqom nmepeBaa JaeT BeTHUHHY NopsyKa a's no 
cpaBHeHHIO c My. Unser, cogzepxxamuii mpouspegenne R7Rz, OyneT eme 
MeHBILIe. 

AnaJOrHuHble BHIYHCeCHHSA aloT JIS BOJIH, PaCCeAHHBIX Ha3sajl, aMMIHTyAV 


ix (az os 22) Qiay 


Me [i\ (kr + ke) a ]L+O(@)) (neD, (13) 


rge &:—Tor nomoc dyxkunn jf (2%), B KoTopom ky + kp = 0. Moto noKa- 
3aTb, UTO 206aBKH K BOwHe C HHZeKcom J/, mosyyaemble B NepBoM mpHOumxKe- 
HHH, MaJIbI 10 CPaBHeHHIO C HYJI€BBIM. 

Anaau3 MOKasbiBaeT, YTO BbICUHe NPHOAMKEHHA WalOT BKWIa BbICIWero MoO- 
paaka mO &% MO CpaBHeHHIO C HYJIe€BBIM H NepBbIM NpHOamKeHHAME. 


HMucTHTyT PaHOMPHSHKH H SeCKTPOHHKH Tloctynnto 
Cu6upexoro ormgenenus AkayzemnH HayK CCCP 24 IX 1958 


IWHTHPOBAHHAS QIHTEPATYPA 


BcKHH, ® Yaunuuu, C. Cappuupx, JAH, 120, 504 (1958); 
1958); B) PKOT®, 34, 1629 (1958). 
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Jloxnxanp Akanemun Hayr CCCP 
1959. Tow 124, Ni 2 


PH3SHKA 


E. Jl. WYKWH u B. HM. JIAXTMAH 
O XPYTIKOM PA3PbIBE MOHOKPHCTAJIJIOB LIMHKA 
(I]pedcmasaeno akademukom IT. A, Peoundepom 6 1X 1958) 


4 Pa6oramu, npopesennbimu B Hauleli aa6opatopun (1,11), vsyueHn mp pas- 
“JHMHBIX YCOBHAX OMbITa 3AKOHOMEPHOCTH pasBUTHA MlacTHUeCKOli jecbopmaun, 
Bcera NpeAWeCTBYIOULeH XPYNKOMY Pa3pyLIeHHIO MOHOKPHCTAaJWIOB IWHKa. IIpu 
9TOM HOPMAJIbHOe K MJIOCKOCTH CNaHHOCTH paspbIBHOe HalpAXKeHHE P¢ JL PasHYHO 
OPHCHTHPOBAHHBIX =MOHOKPHCTAJJIOB OTHIOAb He NOCTOSAHHO: YemM MeHbIe yron 
M@xKTY OCbIO pacTArMBaeMoro OOpaslla u MlocKocTbIO GOa3vca, TeM GoubIe 
MpeAeIbHBIM TMIaCTHUeCKM CBHT, BbIIUe MocTuraemoe xk MOMEHTY pas3pbiBa 
CKaJIBIBAIOULee HaMpArKeHHe t- H HWXKE Pc; 3aKOH SonKe (p. = const) B JaHHOM 
culyyae COBeplIeHHO HenpHJioxKuM. 

HispectHo, uro JelicTBuTe/bHbIe HaNpwMKeHHA OTPbIBA NO IWIOcKOCTAM  cnaii- 
HOCTH Ha HeCKOJIbKO NOPAKOB BeJIMYMHbI MCHbIUC BbIMHCJISeCMBIX JA HeasbHO!i 
PelleTKH, TaKOe PaCXOr*K LeHHe CBASbIBACTCH OOBIMHO C NDUCyTCTBHeM 
B KpHCTaJie MAKpOTpeliMH. EctecTBenHO MpeOJIO%KUTb, UTO, ec- f’ 

JIM Mpolecc OTpEIBa OOycOBIeH MpHCyTCTBHeEM MUKpOTpeUHHbl, 
BeJIMUMHA KOTOPOH C Mp JaHHOM P¢ CTaHOBHTCH «oMmacHoli», TO LLLP 
CaMO 3apOrKJJeHHe HW PpasBHTHe MMKPOTpeLMHbI MO OnacHOli BewI- 
4HHbI CBA3aHO C MpefiuecTByloujel MWiacTHy¥ecKOl JedbopmMalnell, «- cc —> 
B XOJ{€ KOTOPOH HeOHOPOAHOCTH cj[BHrOOOpa3z0BaHHA MpHBOAsT K 


Ppe3kHM JIOKaJIbHbIM KOHICHTpPallHAM HaMps2KeHH UM 3apox eno | 
MBKpOnoviocTen. lid 
Cueflys Sunepy (*), HauOosee mpocryio oleHKy omacHol BeIH- = pyc. 4 


YHHbI paCTArMBalowlero HalipsrxKeHHA P. MPH HaJIMUHH B Tesle Tpe- 
IMMHbI pasMepa C MOXKHO JaTb CJieyIouluM OOpa3om (pue. 1). Jo 

NOABJICHHA TPeWHHbI MJIOTHOCTb yNpyrol SHeEprHH B Tele Oblia paBHa w= p?/2E, 
rye E —mogysb lOura. I]pu BosHHkHoBeHHH Tpel[MHbl MpoucxXOAUT pasrpy3Ka 
Ha mvowaqtw ~ Cc; yOblJib ynpyro SHeprun (Ha eJMHMILY JWIMHBI B HallpaBuie- 
HHH, MepnmeHAMKYJIApHOM MJIOCKOCTH YepTexKka) cocTaBsseT pH STOM ~ p2c?/2E. 
Bmecte c TeM oOpa30BaHHe HOBO MOBepxHocTH ~ 2C CBA3aHO C 3aTPaTOIO pa- 
OoTLI 2cs, re so —yeubHad cBoOosHat NopepxHocTHad SHeprHA. OOuinit mpu- 
poct sHeprun papeH AW = 2co— p°c?/2E. Kpupan AW (c) umeeT Makcu- 
MyM npn O(AW)/dc=0. CregoBaTembHO, TpeliwHa C IWHpHHOH Cc TepsxeT 
YCTOHUHBOCTb UpH MpHJIOKeHHH TepneHAMKYJIApHO K ee MOCKOCTH ONaCcHOroO 
HanmpAxKeHHA Po = (2cE/c)'!. 

Tlono6uaa (bopmyja sBnepspe Obiia mpenmoxena Tpudpurcom (*). 3a 
UCKJIOUCHHEM HeKOTOPbIX pa3sIHUHH B UHCJIOBOM KOadpPHIMeHTe, Pe3yJIbTAaT 
OcTaeTCH TeM 2%Ke IPH CaMbIX pa3HOOOpasHbIX MOCTAaHOBKaX 3ala4uH (°). 

TakuM o6pa30M, MOXKHO OKUaTb, YTO MpH HaJIMUMH B Tele TpeLIMHbI C 
BEJIMUMHOM C OMacHOe HallpArKeHHe, HOPMAJIbHOe K iIJIOCKOCTH TPeIIMHbI, Ope- 
Ie JIHeTCH COOTHOIMeHHEM 


Po =2V Eolc, (1) 


rye & —HeKOTOpbId Oe3spasMepHbiii KOsPpPWUHeHT, HE CHJIbHO OTJIMUAIOIIHNCH 


OT 
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Tlycrbh nog felicTBHeM CK/a/[bIBaIOUlerO HanpAXKeHHA t KPHCTAJII MpeTepres 
capur Ha BemmunHy A, KOTOpbIli He paciIpocTpaHMJicH, OMHAaKO, Ha uae 
KpucTaa Oularowapsl HasMuMio AOCTaTOYHO MpoyHorO MpemATCTBHA UB IVVIO- 
CKOCTH CKOJIbxKeHUA (puc. 2a). OcHoBHOH OOsacTbIO NOKaNM3alMM CABHTa OKa- 
3piBaeTCH pH asToM uHTeppan MO =s(A). Ilone Hanpsxenu BoKpyr TaKoro 
jedbeKTa MOXKHO yHOXOOuTb ynpyromMy Moo Haklpesa C AMMHOW S, Napadevb- 
HOFO MIPHJOKeHHOMY CKaJIbIBalOMleMy Harps2KeHHIO t. Kak NokasbIBaeT TeOpHs 
yapyrocta (5), MaKCHMaJbHbIe paCTATHBaloulMe HaMpsA2KeHHA BOSHHKAIOT IIpH 


Puc. 2 


3TOM BOJIb JIMHHN, OTKJIOHEHHOH OT IIIOCKOCTH Hafpe3a Ha yroJl 0, rye OH 


JOCTHraloT BeJIMYHHEI Pmax ~ t(S/ r) fr —paccTosHHe JaHHOH TOUKH OT Bep- 
iIMHbI Halpesa (pc. 26). 

Ilyctb B O6acTH MaKCHMaJIbHOM KOHI[CHTpallMH HanpsxKeHHH BO3HMKaeT 
TpelHHa NOR senvunuoro c. Tora BbICOKaA KOHIEHTpallua Halps2KeHun Oy eT 
CHATa He TOJIbKO Ha Mlowlaqu camMoH TpemMHbr NOR, HO MH Ha 3HaUHTeJIbHO 
GombiueH miourann ~ /A\ MOR (puc. 26). 

B oTcyrcTBHe TpellMHbI TJIOTHOCTh yMpyroH sHepruH B palOHe MHTepBasia 
MO Opina papHa w = p?/2E~?s/2Er=w(r). Y6bib SHEprHM Mpu pacKpbi- 
THM TpellMHbI (Ha eC2MHMLy JVIMHbI B HalpaBJIeHHH, NepneHAWKyApHOM ms10- 
CKOCTH 4YepTexka) COCcTaBAeT MpHMepHO 


ail w (r) is~| — (1—4)ar mn 


T2s2 


o> ES |p Snel ToS St ae 
= 5 (In : - \~ OB In 7) MPH oS 


(HiwkHHH = mpeqe uNTerpanwuHd ry>~b onpeyensaetca HEI PHJIOXKUMOCTBIOCO- 
OTHOIMeHHH TeOpHH yipyrocTH B HemocpeycTBeHHOLi GOuM30cTH oT ToUKH O; 
6 — TpaHcJIAWHOHHaA mocTosHHas PelleTKH. ) 

_ Bmecte.c tem o6pasopanue TpeuiHHb TpeOyer 3aTpaTb! paOoTEr ~ 2c. 
Ooumii mpupoct sHepruu paper AW = 2co — (t?s?/2E)In(c/ro). DyaKnus 
AW (c) umeer MuHuMyM mpn O(AW)/dc = 2s — ts? /2Ec = 0. Crema 
BaTe/IbHO, MPH HaKalIMBaHHH B [JIOCKOCTH CKOJIbKeHUA Ha HHTepBase s = s(A) 
HeSaBepIeCHHbIX CABHTOB B KPHCTaJWJI€e MO KET BO3HHKHYTb paBHOBeCHad KJIU- 
HOBHAHAA TpelllMHa BeJIMYMHOIO C = 725?/4Eo *, 

C TOUKH SPCHUA aHaJIM3a XPyINKOrO paspylleHHA Hac MHTepecyer mpelesb- 
HIM Clydall HanOOwbulero BO3MOx*KHOFO Cc. TaKoli cayuah OyeT MMeTb MecrTo, 
CCTM Tepeh COBEPIICHHO HeMPOHHMaeMbIM> TIpenaTcTBHeM O wMHTepBadl BBICO- 
KOH KONICHTPallHH H€3aBePIICHHBIX COBUTOB $ LOCTHTHET NO NOPALKY BeMUHABI 
PaSMCpOB BCeH IVIOCKOCTH CKOJIbxKeHHA L (WI HeTONCTHIX MOHOKpHcTau- 


JIOB ie MM) L 6u3KO K AWaMeTpy, MA MOMMKPHCTAaMIOB — 3TO pagmep 
3epHa). 


* 
[laa toro "To6st Takaa papyopecuast 
BEIMrpHLU B padote: AW <0 npuc = 72s2/4Eo 
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pecmana JeHCTBHTeJIbHO BOSHHKa, HeoOxoxHM 
» WK t*s*/4Eo > 2,7rg (Mopaqka HeCKOMbKUX b). 


Takum o6pasom, culeqyer nouaratb, uTo NIPH MPHJIOMKeHHH B MJIOCKOCTH CKOJIb- 
AKCHHA CKAaNbIBaCerO HalpPARKCHHA t, B KPHCTaMIe MOKeT BO3HHKHYTb 
TpellwHa C pa3MepOM BIOTb JO 


C= Be L?/Es, (2) 
rye Cespasmeprbii Kosdppunnert 8 no NOpAAKY BeJIMUHHbI He CHJIbHO OTJIH- 
BaeTca oT | *. 

CopepuenHo aHaJIOPHYHOe COOTHOIMeHHe MO2KeT ObITh MOJYYeHO Ha CCHOBe 
TEOPHH AKCOKAWHH, NOCKObKy OOpasopahve He3aBeplieHHOrO CyBHra ecTb, 
ON€BHAHO, HE YTO HHOe, Kak (OpMHpOBaHve CKOMJeHHA n ANCTOKanMi. Jleli- 
CTBHTCJIbHO, N= x(1—p)Lt/ Gb, rae G—mogyab cyBnra u u — Koaddunnenr 
IIyaccona (°); cormacuo (7) npw camanMM n aucnoKauuli BosHUKaeT TpellHHa 
BeMUMEBI C= n°GU? / 8x (1—p)s, T. e. c= {x(1 —p)/8} (<2L4 Gey. 

TlonctTaBiaa Tenepb HaliJeHHOe 3HayeHHe MaKCHMaJbEO BO3MOXKHOIi BeTH- 


4HEBI TpelMEBI (2) B cooTHOMeHKe Tprdqutca | (1), msi nOJIyYYaeM BMeCTO 3a- 
KOHa SOHKe Pp, = const HOBOe COOTHOLIeHHE 


Pete = const = K*, rye K =4'VEs/L=%VGo/T; (3) 


3iecb G— MOslyJb cyBHra, a OespasmMepxbie Kos(puuNeHTHI y’ MY MO MOps_Ky 


BeJIMYHHBI OIM3KM K efMHHUe. CooTHomenne (3) MOXKHO XapakTepH30BaTb Kak 
«yCJIOBHe NOCTOAHCTBa MPOHSEeeHHA HOPMaJIbHOFO M CKaJIbIBalOulero HampsrKe- 


HHH» MPH XPyMKOM OTpBbIBe. 


Bxogsimne B (3) HaNps2KeHHA Pc H te MPHJIOMKeHbI, BOCOMe ToBOpA, K pas- 


HBIM MJIOCKOCTAM (puc. 26). Opnako JJIst MOKOKPHCTaJJIOB UKHKa yCJIOBHA 3Ha- 


UHMTeJIBHO YMNPOWAalotCcH, IMOCKOJIBKY €/[HHCTBEHHOH 


MJICCKOCTEIO CKOJIbXKCHHA HM CMECTBEHHOH ApKo BbI- ~_____ 2 =<— 
Pa2KeHHOH MIOCKOCTbIO CifaHHOCTH (Mp aHHbIxX yc- ol re srg 
JIOBHAX) CJYKUT OFHA H Ta Ke MIOcKOctTb Oa3nca. 

TpeuivHe BbITOMHO PasBHBaTbCs! B TOM HallpaBJleHuu oe Pues 8 


0, rje Ecero Bbille JOKaIbHaA KOBLWEHTPalls pacTsArH- 
BaICWUMX HalpsxKeHNH (CorlacHo (*) B OMFOPOAKON U30TPCMHOH cpeyze yrom 0 = 70°). 
Ilcckombky B YTeKCarOHaJIbHOM KPHCTaJie UWHKa HeT MJICCKCCTH cnafiHOcTH 
B COOTBETCTBYICICM HalpaBJIeHHH, SapOJbIWeBad MHKPOTPEWIMHA OJDKHAa MpH- 
oOpecTH cTyneHuaTbI BHA: PaCKOJbl MO MccKecTH Oa3snca uepexyloTcH mpu 
3TOM, BepOATHee ECero, C paCKOJIAaMH MO MNOCKOCIN NpHsmb! (pre. 3). Ho pac- 
Koy mo Oa3Kcy NfoHs0HTH JiIergye, YeM paCKOJY MO Npy3mMe, H C 9TOM 
TOUKH 3peHHA BbITOsHee, YTCObI «CaskCHble» CTYNEHbKH ObIIH 3HAUHTEJIBHO JJIMH- 
Hee, CM «MpH3MeHEbIe». CyleqOBaTeJIbEO, B CJlyyae UWHHKa yro @ G6yjeT He- 
BeJIMK, H Mp akasiM3e JAHHBIX O XPyNKOM pa3pylleERH UWPKOBbIX MOHOKPH- 
CTaJIJIOB MO MJIOCKOCTH 6a3HCa HanpsAxKeHHe Pe B YCJIOBHH (3) MOXKHO OTHOCHTb 
K TOH K€ MJIOCKOCTH, UTO H Te. 

Ecs paspbiB MpOMCXO2MT MPH yrvie XY MeX{ly MJOCCKOCTbIO CKOJbKeHHA H 
HalpaBseHHeM pacTAKeHHA, TO te= PesSinycosy WH Po=Pcsin?y, rye 
P-—wcTHHHOe pacTsTuBakilee HalpsxXeHHe B MOMEHT paspbiBa. Cle qoBaTeJIbHO, 


Pc/%e = tg xX (4) 
Pemas (4) copmectHo c (3), HaxoJuM 
pe=KVigys te=KV cig y. (5) 


Puc. 4a noKagpraeT, TO SKCMepHMeHTabHbIe 3HAYeHHA Pc(y) H te(y) 
a XPyNKOTO pa3pbIRA MOHOKPHCTaIJIOB UKHKa NO MOCKOCTH Ca3Hca TPH 


* C stoli TOUKH ZpeHHsA YEeTKYCHHe MPOYHCCTH MCHOKPHCTAaJOB MPH JerHpOBaHHH MOXK- 
HO CPA2aTb C YMCHEWCHHeEM dd eKTHIECH PeAKUVHBI § H, CCOTFETCTPCHHO, KOS¢d uuMeHTA BB 
(2): nerupopanHbie MCHOKpACcTassb Ned CPMEP)K TCA Gonee CPHCPCDHO, HW MPH Tex *%e Hamps- 
*KCHHAX HeSabeplleHHbie JOKAIbHbIe CABHIH OKA3bIPalOTCH MCHEUWe, UCM B MHCTBIX MOHOKPH- 


cTaiax. 
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remilepatype 2xkHAKoro asora (1) XOpOlIO CoBMaaioT C KPHBBIMH, OTBeYaloltHMu 
ypasHenuam (5), mpa AK =200 r/mm®. Ilosaraa yaa o6pa3sloB IHHKa 
G=3-10% gu/cm’, o= 10? gpr/em? u L=d=0,1 cM, monyyaem 
1 =K/(Gs/L)*=0,4. 

Ha puc. 46 mpwBeyeHbl aHasorMunble WaHHble Wa XpyMKorO paspylleHha 
AMaJIbraMHPOB@HHBIX MOHOKPHCTaI0B IHHKa TIpH KOMHaTHOM Temmepatype (?). 
SkcnepHMeHTaJbHble TOUKH B MpeesaX OuUMOOK OMbITa Mo-MperkHeMy COBMaAAaloT 
c Kpuppimu (5), HO nocrosHHat K oKasbipaeTcs paBHoil ~ 80 [/MmM’*, 4TO 


Tram? 


Pe ee 


5 x 45 60 75° & 3 %  i5° 
x 


Puc. 4 HopMaabusle HalnpskeHA p, HM CKaJIbIBaloulHe HallpskeHHa 
T_ MPH PaspHIBe MO MOCKOCTH 6a3HCa Af Pa3IH4HO OPHEHTHPO- 
BaHHBIX MOHOKPHCTa/JIOB WHHKa. Kpxppie p(x) H Tt, (x) MocTpoe- 


HbI TeOpeTHYeCKH COrmacHo (5); NocTosHHad K BLiOpaHa H3 yCJ0- 

BHA HaH.TyYunerO COBMaXeHHA OMBITHHIX TOUSK H TeOPeTHYCCKHX KDH- 

BbIX. Q@— MOHOKPHCTabl YHCTOrO WHHKa mpH — 196°; 6 — amam- 
TaMHPOBaHHHe MOHOKPHCTaJIbl WHHKa pH 20° 


tIpeACTaB/IAeTCA BO3MOXHBIM CBA3aTb JIMUIb C Pe3KHM NOHHKeHHeM CBOOOHOM 
MOBePXHOCTHOHM SHeprHH UWHHKa B MPHCyTCTBHH PTYTH, BbISbIBAaIOUIHM aycopO- 
IHOHHOe ~=MOHHxKeHHe MpoyHocTH (*1!). Oro oTdocHTebHOe H3MeHeHHE 6s 
cocrapaseT (Kza/Kzn—Hg)? ~ 6 pas (TouHee, HECKOJIbKO MeHbille, CCH y4eCTb 
3aBHCHMOcTb Moya G or Temmepatyppl), T. e€. B MpHcyTCTBHH pTyTH 
MOBEPXHOCTHOe HATSKCHHE Ha 3aPOAbIUeSbIX MHKPOTPeUHHaX MOHHKeHO MpH- 
MepHo Jo 200 spr/cm®. 

ITpumevanue npu Koppexmype. Ilocne Toro Kak 93Ta CTaTbA Obima mpes- 
eraBieda B pegakuuto J[AH, noasutacs pa6ora Crpo(), B KoTopoH aBTop, 
HCNO/Ib3yA HHYIO MOJe@b, TeOPeTHYeCKH MPHXOAUT: K (POpMyHpOBKe ycOBHA 
Xpymkoro pa3psI3a, O43KOro K ONHCaHHOMY B JaHHOH cTaTse. 


MuctatytT u3snyeckoil XHMHH Hoctynuao 
AxayemuH HayK CCCP 7 VI 1958 


UWHTHPOBAHHAS JIMTEPATYPA 


1B. HM. Jinxtman, JI. A. Koaanosa, JI. G. Bpwoxanosa, JAH, 128 
Ne 4 (1958). *C. Zener, Elasticity and Anelasticity of Metals, Chicago, 1948. 
SALA. Griffith, Phil. Trans. Roy. Soc., A, 221, 163 (1920). * N. J. Peteh; Proms 
Metal Phys., 5, 1 (1954). *°T. Heii6ep, Koxuexrpanua nanpsxenuit, 1947. & J. D. 
Eshelby, F.C. Frank, -F. R. NN: Nabarro, Phil. Mag., 42, 351 (1955@ 
7 A.N. Stroh, Proc. Roy. Soc, A, 223, 404 (1954). ® B. H. PoxanceckKum 
H. B. Mepnos, E. 0. Wyxau, If A. PeOwunen, * JAH, 116, 769° (95a 
9A. Tl Pe6Onwugep, H3s. AH CCCP, OXH, 1957, 1284. 2 E. 7. Iyxun, JAH; 
118, 1105 (1958). “TL A. Pe6ungep, B.H. Jinxtman, Jl. A. KouauHosa, 
TAH, tt, 1278 (1956). * ALN. Stroh, Phil. Mag., 8, 597 (1958). 
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Aoxmann Akagemun nayx CCCP 
1959, Tom 124, Ni 2 


TPEO®H3HKA 


b. A. AHJ/PEEB 


COOTHOIWEHHE MEXKAY CTPYKTYPHbIM PEJIBEDOM 
MW AHOMAJINVAMH CHJIbI TAYKECTH B CJIYYUAE HECK OJIBKUX 
PPAHWIL PASEJIA NJIOTHOCTU 


(ITpedcmaeaeno axademukom B. H. Cmupnossim 6 X 1958) 


B cratbe paccmaTpuBaeTca cayuali, Kora AaHOMaJIbHOe FpaBUTalMoHHoe nove 
OOycOBeHO elCTBHeM HECKOJIbKUX TpaHUll pasyena MWIOTHOCTH OLMHAKOBOTi 
(opMbI 4 PACMOJIOXKCHHbIX OHA OT IPyroH Ha NOCTOAHHOM paccTOsHHH 10 Bep- 
THKAaJIH, T. €. CYYaH COMCTOH Cpeybl, HMeEIOMIHH BaxkKHOe 3HayeHHe B reoulOorMu 
HM reopu3nke. 


B cayuae OfHOH rpaHMbl pasyesa uMeeT MecTO usBecTHOe MpHOMWKeHHOe 
COOTHOUeHHe (CM., Hampumep, (?)) 


Ag (*2) — Ag (x1) == 2kno (H, — H,), (1) 


rye k — rpaBuTalMoHHad NOcTOAHHaA; ¢ — H3O6bITOUHaA MWIOTHOCTH, T. €. pa3- 
HOCTb MJIOTHOCTH BepxHero MH HwxKHero cloeB; H, u He — 3HaueHuA rayOuH 
WO rpaHHUbl pasyela B TOUKaX X¥ = Xx, H X = X2 OCH xX (HHUM HaOsmIOZeHUh), 
HAyWeH BKpecT MpOcTupaHulo CTPyKTyp. 

Hepegko Ha mpaktTuke cooTHomenne (1) Hcnoub3yloT H NpH HaMUHH B pas3- 
pese HeCKOJIbKHX NMOMOOHO pacnoJO*RKeHHbIX TpaHHW pa3syea, CunTaA o = o1+ 
+o2 + ..., Te o1, o2,...— S3HaYeHHA UB3ObITOUHOH MJIOTHOCTH Ha COOTBET- 
CTBYIOWMX rpanuwax. OAHakO MpH 3TOM Pe3YJIbTaT NOWyyaeTcaA C GOMbUIOK NO- 
PpelWIHOCTbIO, MOCKOJbKY TpaBHTal\MOHHoe JelcTBMe KaxKOH PpaHulbl PakTu- 
YECKH 3aBHCHT He TOJIbKO OT ee pesbedba HW H3ObITOUHOH MVIOTHOCTH, HO H OT cped- 
Hel ryrlyOuHbl ee 3avleraHua. B JaJIbHeHUICM MbI BbIACHAeCM HM YYHTbIBAeM MOCIeL- 
Hee OOCTOATEJIbCTBO. 

Bepuemca kK calydato OAHOM rpaHuubl u Jonycrum (orpaHnHunBascb M0-npex- 
HeMY MJIOCKOH 3aauel), UTO HOPMaJIbHOe CeyeHHe ee BbIpaxKaeTCA KPHBOU Bula 


H = %— Asinkx = 2%— Asin, (9) 
rye x u H — coorsercTBeHHO TOPH30HTaJIbHat WM BePTHKAaJIbHaA TeKYU[He KO- 
OpAMHaTH; Zo— CpeqHAA TayOuHa, OTCUMTHIBAeMaA OT 3CMHOHM MOBepXHOCTH; 
A — amuunutyna; k — uacrora; / — nepnoy KpuBol. OuepugHo, uTo s100aK 
KPMBad pelbetba MpakTMyeCKH MOxKeT ObITb pekcTaBseHa B Bue KOHeUHOH 
CyMMbl *PyHKuuH Buga (2). 

Ecau penbep rpanultst pa3qeta focrarouno noorni (1? >A), To, KaK 
W3BeCTHO (CM., Hampumep, (7), crp. 341), ee rpaBuTallMOHHoe JeHCTBHe Ha BHeLII- 
H1O:0 TOUKY MOKHO 6e3 OOMbUION MOPpeliHOCTH BbIPa3HTb Kak MDHTSKeHHE To- 
PH30HTaIbHOrO MOCKOrO cMOA Ha riyOuHe ZC MOTHOCTbO! 


p = oA'sin kx (3) 

WIM B BHe pelleHua MepBol rpaHH4HOH 3aauH TeOpHu MOTeHIMala WIA 
cayuad, Kora Ha muockoctn H = 2, 3aqana pyHKWnA 

ir U)=[2kap, =f2kno A sin kx, (4) 
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((2),"ctp. 131, 192). Orcioxa culenyeT (3,4), YTO aHOMaJIMA CHJIbl TAKECTH Ha 
3eMHOM MOBEPXHOCTH B pacCMaTpHBaeMOM CJIydae MO2KET ObITb BbIparkeHa IIpHi- 
6JIM2KeHHbIM COOTHOWeHHEM Bua 


DICK 


Ag (x) 2 2kxo Ae’ sin kx = Qkno Ae 270! sin aye Qknoe2*ell (z,— H), (5) 


rie H—rayOusa oT 3eMHOM MoBepXHOCTH JO rpaHilpl pasqeda B TOUKE x. | 
Orcrola Haxo2MM 


Ag (%2) — Ag (x) == 2koe—*"l! (H, —Ha). (6) 


Ormetum, uTo cbopuyaa (6) omnoTumHa c (1) m MepexoguT B (1) mpu loo. 

Jia HeCKOJIbKUX FpaHHll pa3qea, MOMOOHO pacnoJIO2%KeHHbIX Ha CpeAHUX PIy- 
OWHaX 21, Z2,---, Zn C H3OITOUNbIMM MJIOTHOCTAMH COOTBETCTBEHHO 91, 92, +++» Ins 
noslyyaem v3 (6) JIMHelHy!0 CBA3b W3MeCHCHHA aHOMAJIHH WM H3MeHeHHA rutyOvH 
B Bue 


Ag (x2) — Ag (x1) = 2knS (HH, — HH), (7) 
rye o603HaueHO 
Seavey te (8) 
hel 


Benmunna S umMeeT pa3MepHOCTb MJIOTHOCTH HW MpescTaBlseT CoOOH «B3Be- 
IWeCHHY!IO CYMMapHy1o» H30bITOUHYIO NJIOTHOCTD. 

V3 dopmyut (7) u (8) MoxkHO NOJY4YHTb MHOFHe OMCHKH H BbIBOJbI, HETPHBHaJIb- 
HbI€ H 3HAUMTEJIbHbIe C TOUKH 3peHHA Feodu3sukH u reosoruu. Jia npuMmepa pac- 
CMOTPHM BOMpoc O BAMAHHH Ha rpaBuTalMOHHOe Nose riyOMHHOrO CTpoeHHA 
3eCMHOH Kopbl. PeruoHaubHble TpaBHTaWMOHHbIe AaHOMAJIHH Ha KOHTHHEHTAX, 
Kak H3BecTHO (°,°), CBASbIBAIOTCA C pesbetpOM PpaHHUb! pasfeda MexKLYy «OasaJb- 
TOBbIM» H «?paHHTHbIM» CJIOAMH 3CEMHOHM KOPbI C H3ObITOUHOH MJIOTHOCTbIO NOPAAKA 
+ 0,2 r/cm’, 3aneratouleH Ha cpeqHel ruyOuHe nopsydka 15 kM, HrpaHullbl MExKAy 
MOJKOPOBbIM «II€pHAOTHTOBBIM» H «Oa3aJIbTOBbIM» CJIOAMH (rpaHulla MoxopoBuyn- 
ya) C H30bITOUHOM NOTHOCTbIO Mopsayka +0,4 r/cm*, 3aneratwulei Ha cpeqHeli 
riyOnne nopsyka 45 Km (9Ta riyOuHa MeHAeTCA Ha KOHTHHEHTAX B Mpeleiax 
30—60 km). Ilo qanHbim celicmoorun, OObINHO HaO1OMaeTCA COOTBeETCTBHE B 
XapakTepe pejbeda ykKa3aHHbIX TpaHull, T. €. HX NOAHATHA HM NOrpyxeHuA 
B OJHHX HM Tex Ke MecTax. J|IA PperuOHabHbIX TpaBHTalMOHHbIX aHOMaJINi 
xapakTepHa momocooOpasHad (opMa B Mave MPH 3HAaYMTeEIbHBIX MOMepeuHbIx 
pasmepax — oOnluHO NopsfzKa 100—200 xm (Takne xe monepeyHble pasMmepbl 
MM€IOT MHOrMe FOPHbIe XpeOThI, C KOTOPbIMH CBA3AHbI aHOMAJIMH, Hanpumep 
Kapnatbl, Bombmo# Kapxa3s, Ypan, Konet-]lar, Taub-Hanb nu yp.). Moxnuo, 
CEMOBATeIbHO, CUMTATb, UTO THNMYHBIE PCPHOHAJIbHbIE AHOMAJIHH, MOOKUTEIb- 
HbI€ H OTPHUATeJIbHbIe, Ha NPOPHIAX, HAYWNX BKPeCT HX MpOCcTHpaHHIO, MOKHO 
MpHOJIMKCHHO NpeACTaBUTb KaK KOMONHALMIO FapMOHHK Cc Nepnoyxom 200—400 xm. 

Hirax, Oepem z; = 15 km, 0, = 0,2 r/cm®; z = 45 xm, 8, = 0,4 r/cem?: 
L = 200 u 400 km; nogcrapaas STH 3Ha4YeHHA B cpopmyuty (8), Nosyuaem culeyio- 
ulMe 3Ha4yeHnAa: Mpu J = 200 km S = 0,12 + 0,10 = 0,22; npu 2 = 400 xm 
Si== 0,16'+- 0/20 = -0;36. 

B ppipaxennn S B Buje CyMMbI MepBoe cylaraemoe OTHOCHTCA K PpaHnue 6a- 
3abTOBOTO COA, BTOpoe — kK rpanute Moxopopuynya. Kak Buyum, mpu l = 
= 200—400 kM Jona BansHUA STHX pant NPHMepHO OMHAaKOBa. 

Cpequsin Bermunna S coctapaser 0,29 r/em*. Tipu noyctanopKke storo 3Ha- 
ueHHA B (7),OKa3bIBaeTCA, YTO H3MeHeHMIO TIYOHH Jo rpanuy pasleia B 3eMHOL 


KOpe Ha 10 km JOJIAKHO COOTBETCTBOBaATb H3MCHEHHE HHTCHCHBHOCTH peruoHaJib- 


HbIX aHOMaIMH MopsgKa 120 mra (1 Mra = 1-107* egs). Tlonyuenuasa BennunHa 
JlOcCTaTOUHO xo 


poulo NOATBepxKaetcaA Ha NpakTuKe (oKo0 100 mra Ha 10 km — 


5 
cm (°)), IpH4em Mofo6Hoe CooTHOMIeHHe paHee He HMemO TeopeTuyeckoro OObac- 
HeHHA. 
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Uutepecuo, uto npn / = 100 xm, 7. e., rpy6o ropops, Aint aHomasmnii c Mo- 
(epeYUHHKOM NopsyKa 50 km, nosyuaetca S = 0,08 + 0,02 = 0,10, T. e. 
€3KO lpeBalnpyeT TpaBHNTallMOHHOe JeHCTBHe NOBepXHOCTH OasasibTOBOrO 
mo”. B oxeanax, re rpaHuTHbIH col OTCyTCTByeT H O1u3KO OT NOBepXHOCTH 
acnoulomwKeHa rpanuia Moxoposuyunya, rpaBuTaluOHHoe JeHCTBue ITOH PpaHuLbl 

JOJI2KHO B OCHOBHOM OOYCJIOBJINBaTb XapakTep PerHOHAJIbHbIX PpaBHTAallHOH- 
bIX aHOMAaJIHH. 

Mea ucnob30BaHvA TPHrOHOMeTpHueCKHX PYHKUNH WIA WpecTaBieHnns 
TPYKTYPHOrO pebeda BnepBble Oblla BbICKa3aHa, NOBHAuMOMYy, b. B. Hyme- 
oBbIM B 1930 r. (*). Dopmyna (6) MoxerT ObiTh NomyueHa TakxKe,u3 (POpMy\, 
ipuBezenHpix O. A. LlBanKom ((%), erp. 361—366). 


JlenuurpaycKul f ropHblt HHCTHTYT 4 Jlocrynuo 
um. I. B.gllnexanosa & 2 X 1958 


ot 
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Jloxnagn AkageMun Hayk CGcP 
1959. Tom 124, Ni 2 


TEXHHIECKAA PH3HK 


B. H. CAXAPOB, B. H. KOJIECHAKOB-CBMHAPEB, B. A. HASAPEHKO 
u E. HW. 3ABHJAPOB 


PACHPEJEJIEHHE HA MECTHOCTH FPYHTA, | 
BbIBPACbIBAEMOrO MPH NOASEMHBIX B3PbIBAX | 


(IIpedcmaeaeno axademukom B. H. Kondpameesoim 18 1X 1958) 


B pa6orax Mucrutyta xumuueckol dusuku AH CCCP nosyyen skcmepHMer 
TaNbHblit MaTepHal O JlaIbHOCTH pa3JeTa Pa3/IMYHbIX YYaCTKOB BbIOpacniBat 
MOFO B3PbIBOM rpyHTa. 

Dror mMatepual mpeycraBideT HHTepec MO CieLyIOuMM NpH4nHaM: 

1) Boneppsix, cBeeHua O pacmpeeeHuu rpyHTa, BbIOPOWIeCHHOFO B3PbIBON 
UMEIOT HEMOCPeACTBEHHOe MpakTHYeCKOe 3HAYeHHE, B OCOOCHHOCTH MPH MOLLHBI 
B3PbIBaX, IPH KOTOPbIX MepemeulaloTrcsA OombuIMe MaCCbI TpyHTa. 

2) Ha ocnope JaHHbIX O aIbHOCTH pa3JleTa MOXKHO MOJYYHTb NpeACTaBJeHH 
O IlYTAX JBHXKCHHA TPYHTa MPH B3PbIBe H HCMO/IbSOBaTb HX JIA H3YYeCHHA BOS 
MOXKHOCTeH YyupaBJIeHHA JBuXKeHHeM BbIOpacbiBaemoro IpyHTa. 

3) CBeqeHHa O JasibHOCTH pa3sleTa rpyHTa MOryT MOCJyxKHTb MaTepHaJo 
WIA aHaliu3a MexaHuKM BbIOpoca rpys3a. 

Jina Toro uToObl SKCNEPHMeHTaIbHO MOYYHTb TakHe JaHHble, HYKHO DZ 
B3PbIBa Pa3MeTHTb PpyHT B OOMACTH OXKUAeCMOM BOPOHKH H Moce B3pPbIBa OMPt 
Jle@MTb ero MomoweHHe Ha MecTHocTH. IIpH nocTaHoBKe Takux paOoT OObIUR 
CTaJIKUBalOTCH C TPYAHOCTbIO BbIOOPA NOAXOAAULeErO MeTOa Pa3MeTKH, KOTOPHI 
MO3BOJIHJ Obl, He Hapyllad WeIOCTHOCTH TpyHTa, Pa3MeTHTb erO BO MHOPHX TO! 
KaX HM OOHAPyKUHTb Pa3MeYeHHbI TPyHT Mocse B3pbIBa Ha BCeH OoObIUOH Tey 
puTopuu pa3s0poca, BO3MOXHO, axe NOX OOJbIIHM HaBaJIOM. 

B mpopeyeHHbIx paOoTax JIA pa3MeTKH IpyHTa Obl HCMOMb30BaH MeTC 
pawMOakTHBHbIX HHAUKaTOpoB. IIpHMeHABLINICA PaqHOaKTHBHbIM HHAMKATOp - 
HYMepOBaHHad aJIOMHHMeBad ammywia pasMepom 0,3 cm®, B KOTOPOH 3aKJOUeH 
oKo0 | MuaMKiopa Sb!**, ucmycKatoulero »KecTKHe y-yuu. Ammysly Cc Taku 
H3/1y4eHHeEM MOXKHO OOHAPyXUTb Ha CyXx C Momo annaparta ITJI-11-B ua par 
croaHuH 20 10 M Ha OTKpbITOH MecTHocTH H Ha rutyOuHe 2070 cM Mpu HamMUL 
HaBasla PpyHTa Hay aMiyvJion. 

Ilepeq s3pprom 50—60 Takux aMMys BBOAMIMCb B PpyHT MO y3KHM CKBaxi 
HaM B OMpeesIeHHOM TMOPAKe B OAHOM BePpTHKaIbHOM MIOCKOCTH MO BCeN 
Npopuio ox*uaemolt BopouKH. IIpu B3pbiBe aMMysIbI pasueTamucb BMecTe 
yuacTkaMu TrpyHTa, B KOTOpble OHH ObwWIH 3ao%KeHbI. Tlocme B3ppiBa amnys 
HaxXOMIM C MOMOUbIO IpHOopa ITJI-11-B u, paso6paB Ha HHX HOMepa, onper 
ATM HavalbHOe WH KOHCYHOe MOOAXCHHA pa3Me4eHHOrO aMMysaMM TpyHT 

Beero Opiui0 mpoBexexo No 20 B3pbIBOB C Tako pasMeTKOH rpyHta. MouHoc’ 
B3PbIBOB BapbupoBaslacb OT 10 Kr Ao 10 TOHH ammouuta Ne 6. B3ppiBbl mpoBog 
JIMCb Ha pa3Hol rayOnHne B Jecce u ruiMHe. Hexoroppie aHHble noyyeHbl J 
B3pbiBa 1000 TonH ammonuta Ne 6 Ha rayOuHe 40 M. Xapakrepuple pesysbTat 
HaOMOeHHH Mpescrapsenbt Ha puc. | un 2. 

Ilonyuenupie Bo Bcex 20 B3ppiBax JaHHbIe MO3BOuIAIOT CAenaTb CJC AYIOUL, 
BbIBOJIbI: 

1. Kaabii orzetbuplit yaacTox rpyHta BbIOpacbiBaercs 10 Hall paBJICHHI0 
MeHTpa B3pbiBa. B cpeqHeM OTKIOHeHHe MOOKeHUA PPyHTa Ha MeCTHOC 
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NOC B3pbIBa OT STOTO HallpaBJeHHA He mpeBbuuaer --10°. McKmouenne mpen- 
CTABJIACT TOMbKO TPyHT, HaXOAMBUIMHCA 0 B3pbIBa Hay 3apsyom. Hanpapennsa 
ero pa30poca HeompeeeHHbl. 

2. JlaibHocrb pa3seTa KaxKMOro yuacTKa rpyHTa YerkO onmpesensetca ero 
NOJIOXEHHEM MO OTHOLICHMIO K 3apay Lo B3pplBa. JlaIbHOCTb BLIOpoca OMHAKOBO 
PaCMOMO*KEHHbIX MO OTHOIMECHHIO K 3apaAy yYaCTKOB rpyHTa MpH OMHAKOBBIX 

“YCIOBHAX B3PbIBA BapbupyeT B CpefsHeM B Npesenax -+30%. 


So 109 15. 20° 8d OO, BO eb 0° bo. ap° 
Paccrhoanue “om millien pa, 1, 
Wh MO) pdt) fp fh 


. 
Oy 


N 


s 


/nybura om nobepxnocnit, a 
S S 


8 


‘Puc. |. Jlanbuocrb Bbi6poca rpyHTa, pacnomaraBiieroca Jo B3pbiBa BOMb 'panuycos, 
MPOBeMeHHBIX H3 WeHTpa B3pbiBa. L[uppamu yka3aHa JaJIbHOCTb BbIOpoca rpyHTa 
(8 metpax). Bappis 10 kr aMMoHuTa Ha ray6uHe | mM B aecce 


3. OcHOBHbIe YepTb! 3ABHCHMOCTH JaJIbHOCTH BbIOpoca OT MOMORKeHHA TpyHTa 
‘lO B3pbIBa MOXKHO MpociiequTb Ha puc. |. B meppom npuOmnxKeHuH Becb rpyHt, 
‘pacnomox*xeHHbI BLOb pauyca, MpOBeAeHHOrO 43 LWeHTpa B3pbIBa, BbIOPacsl- 
‘paeTCd Ha OMHaKoOBoe paccrosuue. I]pu 9TOM YeM MeHbILe yroul © MEXKLY payny- 
COM HM OCbIO BOPOHKH, TeM fable BHIOpacbiBaerca rpyHt. IIpu Manbix yraax 
rpyHT BbIOpacpiBaercA Ha paccTOAHHA, BO MHOFO pa3 IIpeBblllatoulMe Paquyc 
BOPOHKH. 

IIpu Oomee BHUMaTebHOM paccmoTpeHuu pc. | MOxHO 3aMeTHTb U Apyrue 
3aKOHOMePHOCTH: a) TpyHT, HaXOJMBUIHHCH Hal 3apaoM, BblllaaeT Onmx«e, 
yeM FpyH? Mp yrlax 9 >10—20°; 6) np 3aaHHOM ? JabHOCTb pasvieTa rpyuta 
MOHOTOHHO yOsIBaeT M0 HallpaBleHHtO0 K WeHTpy 3apaqa mpu oe 45°, u, Haobopor, 
Bo3pacraer npu 9 >45°. IIpa 9 = 45° AamtbHocrb paseTa MpHMepHO OAMHaKkoBAa 
BOJIb BCero pauyca. 

4. [lpa Takux 3aKOHOMepHOCTAX BblOpoca NOMyyaercs, Kak BUHO Ha puc. | 
u 2, 4To rpyHT 3 WeHTpasbHO YaCTH BOPOHKH BO BCeX ClyyaAX, Marke Mp 
MOULHbIX B3PbIBaX C OOJIbIMM AMaMeTPOM BOPOHKH, BbIOpacbIBaeTCA aseKO 
3a Bal, OkpyxKaloulu Boponky. Baa xe Co3qaeTCA TpyHTOM, CMeULaIOLHMCs 
BLOb oOpa3yioule BOpoHKH. Uem 6M2Ke YO O K YIuly pacTBOpa BOpOHKH 
9, TEM O/1M2Ke K KpaiO BOPOHKH BbIMlaqaer rpyHy, oOpa3ya Bal. IIpuH sTom mpu 
aHHOM © UeM ryOxKe 3aeral PpyHT, TeM Mabie OH Bbillaqaer, T. €. TpyHt, 
oOpa3yA Ball, Kak Obl MepeBopayHBacTcA. IIpu p>) rpyHT y mMoBpepxHocTu 
BOOSIE He BSlOpacbIBaeIcA, a MpOCTO BbIAaBMBaeTCA 110 HaNpaBJeHMIO OT IeHTpa. 
ror BsaBAeHHbIi PpyHT OObI4HO COCTaBAAeT MO MOMOBKHbI BUAMMOH BBICOTHI 
pana. Uacrb rpyHra, CMelljaBleroca BOI oOpa3ylolleH BOPOHKH H He BbIBa- 
qMBUIeroca Ha Ba, OcbIMaerca OOpaTHO M 3aCbIMaeT YaCTb BOPOHKH, MpufaBast 
ei KOHycooOpasHy!0 cbopmy. ITO HaOw0aOch B Cilela/IbHO MOCTaB JICHHbIX 


OMbITAX. 


5. Ormevenuple BbIIIe OOLIH€ 3AKOHOMEPHOCTH KaveCTBeHHO COXPaHHJIHe: 
IIpH BCX B3PbIBAX, IIPOBeMeHHbIX C 3apxATaMH Pa3HUHOK MOULHOCTH H Ha pas 
quuHbIx TayOuHax. KomnuecTBeHHO 0 Mepe YBeIMYCHHA MOLLHOCTH Sapa 
JlabHOCTh pasueta BospactaeT. MakcuMasIbHaA JaIbHOCTb pa3sseTa BOSpacTae 
cna6o. Hanpumep, upH Mofo6HbIx B3pbIBaX (B3PbIBaX C OMMHAKOBbIM NOKa3a 
TenemM BbIOpoca 2 = 2) 10 xr u 10 TOHH aMMOHHTA M@KCHMA@JbHaA [aJIbHOCT 
pasmeta Bo3pocua B~2-+-2,5 pasa. JambHocTb pasleTarpyHTa MpM yrlax @ = 
— 60-+40° Bo3pocia npn 9ToM B 5—10 pas, T. €. MPHMepHO MpOMOpUMOHAaIbH 
KOPHIO KyONUeCKOMY H3 OTHOLICHHA BeCOB 3apxAOB. 


Paccmoasnue Om 7 HIT pPA, 4 - FACCITIOAHUE O. INULEN Pa mM la eS 
1D) O: a UE: pi ? vo 7) 77, = 
A fi a ; a y f - | 


Ge 


© 


fnybuno om nobepxocmu,m 
S28 


7 aa < Cex: 
aa) ga Sy | 
; rg ipoulio po@ule 
G a eS Zn ‘y Goponku . Goponku, | 
G6. wee ae xe 
2 A 


(ipopuso 
Gopouku 


4 | 4 \ 
ly &6 8 “a D 


Puc. 2. Jivnuu us0pa3zneta rpyhta npu Bapbiee. A — 10 xr émMcEbTAa Ha rny€nee 1 MB aecce 
* — 10 xr emMonHTa Ha rnyCueHe 0,5 mB secce; 6 — 10 kr ewmcrEKTa Ha rny€rke_1,6mM B necce 
’ 10 T aMMoHHTa Ha rnyOnHe 9M B ryHHe 


Tipu yBesuueHuu rryOuHb! 3a10%KeHHA 3apsya W MpH NOCTOAHHOM ero MOLL 
HOCTH, Jla@JIbHOCTh pa3seTa yObiBaeT MpONOpUHNOHaIbHO w*. Sto HaOmtogasce) 
nmpu u3MeHeunu 7 OT 2 fo 1,25. IIpu n>2, T.e. npn HeOombmUx 3arnyOnenHax 
MaKCHM@JIbHas JlavIbHOCTh pa3uleTa MpaKTHYECKH HE H3MEHAECTCH. 

6. Bce cka3aHHoe BbIlWe HaOIOMaCCh NPH B3PbIBax B Jlecce H MPH MCILHBI: 
B3pbiBax B ranHe. I]pH MaOMCULHbIX B3pbiBax Becom 10—100 xr B Kpenky: 
rlMHaX HHKaKHX SCHbIX 3aKOHOMepHOCcTeH He HaGsiolasocb. 

7. Tlonyuenuple JanuHble O JaIbHOCTH pa3zseTa TPyHTa NO3BOMAIOT BHINHCIHT 
cpeqHee KOJMYECTBOrpyHTa ¢, Bbinafaicmee Ha CLUHULY Mica Ha 3aaHHo! 
paccTOAHHH Ff OT WeHTpa B3pbiBa. BpiyncseHuA, MPOBeAeHHbie C MCMCLLEIO Cé 
MeHCTB KPHBbIX H3OJIHHHH pasieTa Tuna puc. 2, NOSBOIMIM NOMYYHTb OOULYE 
sMnupHueckylo (OpMyJly VIA BeJIHUMHEI oc: 


o= 100w Rabe =~ 100 wr-22ch 
8a 


rye w — sarsyOuenne 3sapsaya (B MeTpax), f — paccTOAHHE O1 MeHTPa B3PbIB 
(B MeTpax), ¢ — Bec 3apsga (ammount Ne 6, B xr), 
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CrpaBeAWIHBOCTb (POpMyvIbI C TOUHOCTHIO LO KosppuuueHta 2 NpoBepeHa WA 


400 r<e<l0 ra r(Z\"<20 (t.e. nor = 20M npue = 10xr w x0 r =200 m 
me — 10S 1.3 n< 3). 


TlepeuncaeHHble BbIBOJbI, HarIadHO MOKa3bIBaIOllMe KapTHHY BbIOpoca 
PpyHTa MpH MOA3eMHbIX B3PbIBaX, HM IMMMPH4eCKaA CPOpMyvia MIOTHOCTH HaBasla 
MOryT ObITb MOJIC3HbI WIA MpakTHKH B3PbIBHbIX paOot. ABTopbl HaeroTcs, 4TO 
NOJIyYeHHbIN MaTepvadl B CONOCTaBJIeHHH C JaHHbIMM Apyrux paOoT oKaxkeTca 
NOJIC3HbIM JIA AaHaIM3a MeXaHHKH BbIOpoca TpyHTa MpH MOJ3CMHOM B3PbIBe. 

B 3aKkm10ueHve aBTOpbl BbIpaxaioT OvslarogapHocTb uu.-Kopp. AHCCCP 
M. A. Cagosckomy 3a mpeyvioxweHne TeMbI, a Takxe B. H. Pognonosy 3a co- 
WelicTBHe B OpfaHH3allMH B3PbIBHBIX padoT u OOcyxeHHe pesyJIbTaTOB 
u B. A. Porauxosy u B. A. Ula6amesy 3a npaxTuyeckylo MoMollb. 


MuctutyT XxuMauecKolt u3nKku Tlocrynuao 
Axkajemun Hayk CCCP 15 IX 1958 
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Jloxaagn AKayemun nayr CCCP 
1959. Tom 124, Ni 2 


3JIEKT POTE X HHK 
i. WW. XAMUTOB 


K BOMPOCY ONPEXEJIEHMS ONTHMAJIDHBIX JHAPPAMM TOKA: 
ABUPATEJIA MOCTOAHHOFO TOKA 


(IIpedcmasaexo akademuxom B. C. Kyaedakunolm 13 1X 19568) 


B (1,?) 6plo0 no0KasaHO, YTO pH HEH3MCHHOM TOKE BOSOYKJCHHA OMNTHMAJ/Ib 
Had J\MarpaMMa TOKa AKOpA ABuraTela, padoTaiomlero B MOBTOPHO-KPpaTKOBpe 
MCHHOM De@2KHMe, ABJISCTCA MPAMOMMHEHHOH. OnTHMaJibHad uarpaMMa TOKé 
oOecneunBaer HanOoulbuiee ObicrpogelicTBue pM NOHOM HCNObsOBaHYH OO 
MOTKH AKOpsA No Harpesy. B (?,%) paccmoTpeHO BuIMAHHEe TOKa CTATHYECKOM Ha 
rpy3kH M TemMOOTAawM Ha XapakTep OMTHMAJIbHOH MMarpaMMbI TOKa. 

B (*) nocrapsena 3aaua HW HaMeYeH IyTb WWIA ONpeeeHHA ONTHMAJIbHBI? 
WMarpaMM TOKOB aAKOps M Bos6yKReHHA B Cyuae, KOra TOK BO3O0yKeHH! 
He MpemiomaraeTcs Hev3MeHHBIM. YpaBHeHHe TOKOB, NMoslyyeHHoe B (*), HMee 
BU 

jj + ii’ + yi = 0. (1) 


V3 (1) Hepo3sMoxkHO onpeseHTb rpaduKH TOKOB, MpH KOTOPbIX OCcTHraeTcs 
MaKCHMAaJIbHOe ObICTpOelcTBHe. 

B wacrosuel 3aMeTKe npejwiaraeTca HeCKOJIbKO HHOH MOXOL K pelWleHHk 
3ajlauu C JIByMA TOKaMH, a HMCHHO, rpaduk OAHOrO U3 TOKOB Npemouaraercs 
3aJaHHbIM B BUe MpOHSBOJIbHOM riaqKoli Ha oTpesKe (0, t,/2) PyHKWMH H MULET 
CA TaKOM rpacbuk BTOpOro TOKa, KOTOPHIH B ape C 3aaHHbIM TOKOM OOecneunBae: 
HanOoslbluee OLICTpOReHcTBUe MPH MOJIHOM HCNOIb30BaHHH NO HarpeBy OOMOTOK 
AKOPA HW BOsOyKTeHUA. 

Tok craTuueckoH Harpy3KH HM HaCbIIeHHe MarHHTOMpOBoya, Kak HB (® 
B 3ayaue C JBYMA TOKaMH, He YUHTHIBaloTCs. YuacTkH pa3roHa HU TOPMOxe- 
HHA pedmouaraeM CHMMeTpHYHbIMH OTHOCHTEIbHO TOUKH ,/2, MOsTOMY pac- 
CMATPHBaeM TOJIbKO Mpolecc pasrona. 

Hicnouwb3ytoTca culeqyioulwe OTHOCHTeJIbHbIe eAMHHObI: j = /¢/ 1, — WHaMu: 
yeckad COCTaBJISIOULaA TOKa sAKOps (/, —- HOMMHaJIbHbI TOK B aMlepax); i = 
=I1,;/Ipu—ToK Bo36yxKJeHuA (Jp, — HOMMHAJIbHbIT TOK BO36yKJeHHA B amme 
pax); t= ¢t/ By, — spema (By = GD?n, / 375 M, — snexTpomMexasuyeckan MOCTO: 
AHHaA MPWBOa B CeKYHax); v= 7/Ny—CKOPOCTh BpalleHHA (Ny — HOMHHAJIb 
Had CKOpOCTb BpallleHHA B OOOpoTax B MUHYyTYy); # = S/Sy— yrom moBoporé 
ABuratesa (Sy = Byny /60 — yriioBad nocTrosHHad MpHBOsa B OOopoTax). 

EcaM WCXOJMTb M3 TOrO, YTO pH padoTe ABUraTeA B MOBTOPHO-KpaTKOBpe 
MCHHOM pe@xKHMe cpefHHe NMOTepH B OOMOTKAX SAKOPA HU BOSOYKCHHA JOJDKHE 
ObITb PaBHbI HOMHHAJIbHDIM TOTepaM, TO BPeMA’ IWKsa BKMNOUeHHA BbIparKaere: 
KaK 

Ty /2 


ies 4 \ j?dt (2’ 


° 


WJM 


Ww \ jdt, (2 
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THe tp —Mepvo padorst (WHKII BKIOUeHHA COcTONT u3 nepHoa paGoTb MW Ma: 
y3b!). 

Ecum 3ajjaH, Hanpumep, rpaduK ToKa i(t), TO 3aqauabopmyaupyercs cue- 
AYIOWWMM OOpasom: 


Hatita cbynxumo i (c), MHHHMY3upyloulyio (yAKuMOHam (2) Mp BbIMOsHe- 
HH YCJIOBUH 


Tp/2 
YuaKke = \ v'dt, (3’) 
0 
| Tp/2 
CF eae \ vdt (3) 
| 0 
M ypaBHeHHaA jMHaMUKH 
Es dy 

jt = de ? (4) 


THE %) — yrou, noswexamni orpasorke, Ymaxe — CKOPOCTb B TOUKE t)/2. 

_ CocrTaBumM BcnomoraTespubiit (pyHKIMONa 

I T)/2 

t= \ (22 -F Ayy + dgv’) de, (2") 
0 


| 
rye }y H ky — NOCTOAHHbIe MHOMKUTEU JlarpawxKa. 
Ypapuenvem Sinepa qua (2”) Cyger 


: d 3 
2i + G+ hej = 0 (5) 


(B HEM yv MpeycTaBeHa Kak (byHkuus i). 
Peurenve (5) 3amuulerca KaK 


IIpoqudpepenuuposas (6) no t mu Bocnomb30BauINch (4), MOMyUNM ypaBHeHHe 
TOKOB 
2ii’ + de ji’ + ji) + ji = 0. (7) 
[Ipouurerpupyem (7): 
2\ de +h, Inu + yt =, (3) 


ye 2 = ji — MOMCHT J[BUraTeJa. 

M3 (8) clenyer, uTo mp 4,60 rpadukK MoMeHTa He MOxKeT Tepeceyb ocb 
- Ha KOHe4HOM oTpe3ke. IlosToMy B CJIy¥anx, Kora rpactbwK MOMeHTa jOJDKeH 
bITb TAKUM Ha OTpe3ske (0, tp), Ag =O, HB 9TOM CuTyYae B CHJTY CHMMeT- 
MM YUaCTKOB pa3sroHa HM TOPMOXxKeHUuA pL (ty / 2) = ¢. 

IIpu hy =0 u3 (7) Aa ucKOMorOo ToKa TloOJIyaHM 


et (9) 


\HaJIOTHUHO, eCJIM 3ajaH rpaduK i (t), ONTHMaJIbHbIM rpaduk j(t) Haliqem u3 


: Nee 
J = a Us (10) 

Takum o6pasom, B culyyae, Kora rpatpHk OHOrO H3 TOKOB 3aj{aH, ONTH- 
aJIbHbI 3aKOH W3MeHEHHs BTOpOrO TOKa HaXOJHTCs HHTerpHpoBaHHeM rpacpu- 
a 3ajjaHHoro ToKa. IIpu i= const onTHMaJIbHbId rpadpuk j(t), Kak 9TO Cule- 


yer u3 (10), 6yyer NpAMOJIMHeHHbIM. 
319) 


Toki, YOBJeETBOpAIOMIHe OJHOBpeMeHHO ypaBHeHusM (9), (10), OynyT cBs 
3aHbI COOTHOMIEHHEM 
Yate ets ale (1 


Ypaspuenne (11) ne gaer oTBeTa O XapakTepe ONTHMAJIbHBIX TrpaduKo 
j(t) wu i (t); OHO yKa3bIBaeT TOMbKO, YTO TOKH MOJKHbI H3MCHATHCA MO OHOM' 
3akouy, ecm i;=J>. [Ipumeppr pacuera moKa3bIBaloT, 4TO MO Mepe yBeuuye 
HHA BCIJIECKOR TOKOB B MOMCHTHI BpeMeHH 0 HU tp YBEIMYMBAaeTCA H ObICTpoen 


CTBHe IIpH paBHOM Harpese. 
Tlomuoxus (9) Hai u (10) na j uw coxwKuB Ux, NoMyYuM ypaBHeHne (1). Taxun 


oOpa30M, ypaBHeuue (1), nomyyeHHoe B (*), yROBmeTBOpseTca, B YaCTHOCTH 
Kora TOKH j HU ft CBxA3aHbI cooTHOUIeHHeM (11). 


VWucrutyT aBToMaTHKH H TesIeMexXaHuKU Ilocrynuio 
Axagemuu HayK CCCP 13 IX 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1K. HW. KowxeBuuKoB, OQnextpnuectso, Ne 6 (1956). 2? E.H. Poseumag, 
Aptomat. 4 Tememex., 18, Ne 6 (1957). 3 I. I. Xamutos, Onexrpuyecrso, Ne 5 (1958). 
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Jornragn Akagemun nayrx CCCP 
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KPHCT AJIJIOTPA®H A 
A. HW. AHJPHEBCKUH, H. Jl. HABHTOBHY u MI. VW. KPHMAKEBHY 
O CTPYKTYPE CEJIEHA B TOHKHX CJIOAX 


(ITpedcmaeneno axademuxom H. B. Beaoeuim 9 IX 1958) 


Ha ocHopannu pentrenorpaduueckux HW 2eKTpOHOrpactpHyeckux Uucce_oBa- 
MH ClOeB CeleHa, OCAKCHHBIX B BAKYYMe Ha Pa3JIMUHbIX MOMIOMKKAaX, YCTAHOB- 
HO, UTO HX CTPyKTypa 3aBMCHT OT YCJIOBHH BO3rOHKH UH JasbHelwuei TepMu- 
ecko oOpadorKu (1°). Ilo tanubiIm sTHx paOor OOpa30BaHne KPUCTAIMECKOli 
a3bI HaOwiO,aeTcA mpu Temnepatypax 70—100° B Buye rekcaroHambHOrO ce- 
eHa, XOTH, Kak u3BeCTHO (°), pH Oouee HH3KUX TeMIepaTypax CeeH KpucTaul- 
usyeTCH WH B MOHOKJIMHHOHM MOsuduKalun. 

IIpu mpopexenuu MOQOOHbIX uCCIeLOBaHUi HaMU OblIO 3aMeyeHO, 4TO 3a- 
PUuCTaJMIM30BaTb TOHKHe CoH celeHa (40 800-—-1000 A) HarpeBaHuem B TepMo- 
TaTe pH Temnepatypax HuxKe 70° Ha pa3JIMUHbIX NOANIOKKaX, B YaCTHOCTH Ha 
ANOHJAKOBBIX WIM WeJWJIYJIOMAHbIX, He yaeTCA H3-3a CHJIbHOrO B3aHMOJelCTBHA 
HEXUMHYECKOLO) MOJIEKYJI CeeHa C NOMIOKKOH. OOpazs0BaHue *Ke reKCarOHadb- 
oro ceeHa mpH Temmepatypax 70—100° conpoBoxwyaetca BbIeIeHHeM Ooub- 
IOrO KOMUeCTBA Tela, UTO NPMBOAUT K 3HAYHTeIbHbIM PaspyWIeHHAM CJION. 

Mbl H3roToBJI AIM OO pasitb! LIA HCCIELOBaHHA BO3TOHKOH B BakyyMe (~10 4 mm) 
MMHYeECKM YHCTOFO CTeKMOOOPasHOrO HIM KpacHOoro aMopduHoro cewena: 1) Ha 
ANOHJIaKOBbIe MWICHKH, HaTHHYTHIE Ha MPOBOJOUHbIe Ne, C MocTeLyIOuLuM 
aCTBOPeCHHEM MOMVIOXKKU B AalleTOHE H BbWIABJIMBaHHeM IWICHKH CeleHa Ha MeJl- 
yio cerky-oObekTosepxKatenb (Tomo 0,01 mm c 60 orBepcruamn Ha | MM’) 
2) wa WanoHsaKkoBble WIeCHKH, HATAHYTHIC Ha MCJHY1O CETKY-OObEKTOLEP KATE, 

MOCMELYIOULUM IJIOTHBIM 3aKPbIBaHHeM CBePXy MWICHKM CeseHa BTOPOH lWarlou- 
akOBOM muieHKol. B o6oux cayyaAx MOWIOKKAa BO BPCMA BOSTOHKH HAXOMUJaCb 
pu OObIMHOM KOMHATHOM Temmepatype, a UCIapeHue CTeEKMOBUAHOrO HIM aMOopd- 
oro KpacHoro cejleHa NIpH 2THX YCOBHAX UPHBOAMIO K OOpasoBaHuto amoph- 
oro KpacHoro cevleHa. ; 

Kak oKa3amocb B JlaIbHeiimieM, TOJMMMHa MIeHOK cesena B 600—800 A saB- 
aerca HavuOomee NOAXoLAmel IA MOMYYeHNA HOPMAJIbHOM AudpakUMOHHON 
apTHHbI Mp uccesjopanun Ha mpoxoxenne. [Ipn TepmuyeckoH oOpaborke 
epBbIx OOpasifop (6e3 MoLoxKeK) B TepMocTaTe Obl MoOyUeHb! CTeLyIoule 
€3yJIbTaTHI. : 

[locae BbiepKuBaHHA pu Temmepatype 25 OKOJO 5 uac. IJIEKTPOHOrpaMMa 
P TAKUX OOPa3lOB COCTOUT u3 YeTHIPex OpeooB (*), KOTOPbIe BOOOULE OTCYT- 
rByior (7) MpH S1eKTpOoHOrpaduyecKoM Mpocmorpe oOpasiloB HemocpeACTBeHHO 
ocie ux mpuroropmenua. TlocreneHHoe HarpeBanue JO TemMepaTyPpbl 30 
PHBOLUT K HEKOTOPOMy YIIOBOMY paclIMpeHHIO BCeX OPeOJIOB H MOABJCHHIO Ha 
ux claObix suHnit. IIpu tremmepatype 35—40 HadwuOMaercs yxXKE 3JICKTPOHO- 
JaMMA NOMMKPHCTaMa, CBOHCTBCHHad %-MOHOKMHHOH MOAHpuKAalHH celeHa 
yuc. la). [loppumeHue TemmepaTypbl oO 55—60 MpHBONT K nepeKPHCTAIIIN- 
{LMU, B pe3syIbTaTe yero pH TeMiepaType OKOO 65° Ha6soqaeTcaA B-MOHO- 
AMHHbI celeH. B 3aBHCMMOCTH OT CKOPOCTH HarpeBaHHA MOyualoTcs MWOJH- 
puctaluueckue (puc. 16), TeKcTypHBIe (puc. le) umm Apyrue TuMbI 9JEKTPOHO- 
yamm (puc. 10, ¢), moxpodHoe oObacHeHHe KOTOPEIX yaHo B MOHOrpadusax 

T. Huucxepa (8) u B. K. Battuurenna hae ; 

IIpu jaipueliiiem nmopbulueHHu TemMmepaTypbl AO 150—160 anes ona m10- 
‘elleHHaA MepekpucTa/u3alluA (pHc. le) u, mocie HeKOTOporo reese a 
1KUuXx OOpasiioB mpu Temmepatype 160°, obpasyeTcaA HOBaa, panee He HaOMIONaB- 


aca, Mokupukanua cenena (puc. loc, 3, u). 


O21 
TLAH, r. 124, Ne 


Heo6xosuMo yKa3aTb, YTO AIA yCmelHOroO mpoBeseHuA roOOHOK ee 
yecKoH OOpaOoTKH MJIeHOK CeJIeHa 6e3 nolmoxeK Jo Temnepatyp 160—17 
HeEOOXOMHMO: a) YTOOb! NepBOHAaYaJIbHO IPH jWucdpakUHOHHOM IIpocMoTpe | 
HUX TIOBCeMeCTHO HaGwloLamacb QeKTpoHOrpaMMa C UeTbIPbMA OPCOJlaMH, 
He C TpeMA, KOTOPadA CBUAeCTeIbCTBYeT 06 OTCYTCTBHH MOHOKJMHHOH MOAM@HK 
MH B OOpasilax, H 6) XOPOWIO 3aKPHCTAJIMSOBaTb BCIO MWVICHKY B o-MOHOK IIH 
HYIO MOJucpHKallMIO HarpeBaHHeM MIpH TeMIepaTyPe OKOJTO 40°. B apyrux cu 
yaAxX IWICHKH TePMMYeCKH HeyCTOHUHBE!. 

TIpopenenuplit aHaJIu3 2JIeKTPOHOrpaMM TMoKa3zaJl, YTO HOBaA cTpykTypa ¢ 
yleHa MIpHHaliexkuT K kyOuuecKOH CHHTOHMM C TpaHelleHTpHpOBaHHow Ky6i 
yeCKOH pelleTKOl; STy CTpyKTyPy HasOBeM 8-KyOuyecKolH. PacueToM MOJIMKp) 
cTaylHueCcKOli 9eKTpoHOrpamMbl (puc. loc) C MOMOLIbIO IpeUMSHOHHOTO MCTO 
3. T. Tuucxepa u B. K. Baiinmreiina (*°) Obim0 HaliqeHo 3HaveHHe MOCTOAHHG 
pemleTKH, paBHoe 5,759-+0,007 A (cm. Ta6a. 1). 


Ta6auna ft 


Tlomukpuetaa muuecKHe 3JIEKTPOHOrpaMMbI CeJieHa 


a-KyOnuecKHH, , @-KyOn4ecKHH, , 

a = (2,970 + 0,004) A, a = (5,755 +0,007) A | 
= Lia = 21,86 + 0,01 (no MgO) Li = 21,85 + 0,01 (no NaCl) | 
= ucnp ucnup 
= 
i] 
5 
: d I akl | a d I neil Pik 

| 


WARSI |. Or, (ek 100 | 2,970 2 OF cs sgl 5,790 
7 


6 

2 |2°403| 0. 0. c. | 110 |2,973] 2:8 cm. 4) 200: 1| aed, 760 
3 14° 744| ep. c. |, 444. 12,068) 2,036... Ou ch csO gaan 
4 |4.486| cp. 200 |2°972| 1.736 c. 311 | 5.758 
5 4.329] 0. c. | 240 [2°97] 47663 cp. 992 | 5.760 
6 1 214 Ge PANN | OA QBs |) 2 ates: cp: & 400 Dray 
7 |1’054| 0. ca. | 220 )27972| 1,324 cp. 331 | 5,758 
8 |0,989| cp. ca. | pa ee Fy c. 422 | 5,756 
9 10,939] cp. 310 |2,969| 1,108 cp. 333 | 5,757 
10 |0/894| ca. 344 |2.965| 4.017 | 0. en. | 440 | 5,753 


did. OSH 7s Oso Cie 222 12,968} 0,972 Cpmicue Dou 5,700 
42 0282.51 \NOnmeue 320 |2,974| 0,910 cp. cu. 620 Oeloo 


13 |0,794 Cul. Sede POM al a Ope ie 6. en, Hoo 5,700 
14 — — — — 0,830 lo. o. cm. | 444 HOO 
15 — — — — 0,806 CJ. 711 5S ROD 
16 oa _— — - 0,770 OUCH: 642 5,764 
Cp. —_ — OG — — — 500 


Tepmuyeckan OOpaOoTKa COeB CesleHa, 3aKJIIOUCHHbIX MexKy Wanonak 
BbIMH IJICHKaMH, MpOBOLWIaCb HeMOCpeACTBCHHO B 3JICEKTPOHHOM MHKPOCKO! 
pu Japnenun 107° MM. OTHM UCKIIOUaTaCb BO3MOXHOCTh OOpas0BaHHA OKUCI 
celeHa, a JBYXCTOPOHHee 3aKPbITHE MWICHKH CeIeHa WaNOHAaKOBbIMH MJIeHKal 
peloxpaHsAJio ee OT HCHapeHHA BO BPpeMA HarpeBaHHA HM OT B3aHMOJeHCTBI 
celeHa C MaTepHaJIOM CeTKH-OObeKTOLepxKaTeIA. 

Ilo TexHHYeCKHM YCJIOBHAM SJICKTPOHHOrO MUKpocKona OM-3 MOxKHO MORO 
paTb NyyokK WHpHHOH oKo0 0,02 mM?, T. e. OOsy4YaTb OLHOBPeEMeHHO TOVIb! 
ONY M3 [BYXCOT KMeTOUeK CeTKH OObEKTOLepAAaTeNA MYYKOM CaMbIX pasJH 
HbIX S9HeEprul MH HarpeBaTb TaKOH yuacTOK MWICHKH JO pasJIMUHbIX TemmepaT 
B YCJIOBHAX BbICOKOTO BaKyyMa (10-° mM). STO JaBaslo TaK2%Ke BOSMOKHOCTH F 
Ol0aTh Hu CoTorpadupoBaTb Bce MpOxOMAMNe Mpoecchl IPH KPUCTaMMNsAlL 
HM IPOBOAMTb HX C pa3IMYHOH CKOPOCTHIO Ha Pa3JIMUHbIX yUaCTKAX OHOTO 
Toro »e oOpasila. B pe3ybTaTe TakOH JIOKaIbHOM TepmMuyecKOH O6pa6oT 
COA CeleHa, KPOMe MPHBEMeHHBIX BbILMe Pe3yJIbTATOB, ObWIM MOMYUeHbI 
TOMbKO Pa3JIMUHbIe QJICKTPOHOrpaMMbI TeKcaroHabHOrTO ceneHa (puc. | 
M, H, 0, M), HO yaloch OOHApPyXKUTb elle ONY, panee He HaGMOMABLIyW 
Mowu@ukattuto celena. Ha puc. lk npuBeqeHa NOmMKpHCTaIMUeCKaA 9/eKT| 
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Puc. 1. QnekTpouworpaMMbl cesleHa 


, T. 124, Ne 2, Anppuesckuh, Ha6utopny H KpxHnakeBHu4 


HOrpaMMa STOH MoyuduKalun; pacluv@popka 91eKTponorpaMMBl MOKa3bIBaeT, 
4TO OHA NONyuena OT KpHCTaIOB KyOuUECKOH CHHTOHUH C NIPHMHTUBHOH pemer- 
KOH. Hopyto MognduKauuro MpI OyNeM Ha3bIBaTb a-KyOnuecKoll. B tabu. | TIpH- 
BEACHPI Pe3yJIbTATbI MPeWM3HOHHEIX H38MepeHUli M0 ato SJIEKTPOHOrpamme, Ha 
OCHOBAHHH KOTOPBIX MOJyYeHO 3HayeHHe NocTOAHHOL peleTku, paBHoe 2,970-L 
+0,004 A. ad 

Ha0unojaembie nuTeHcnBuocry XOPOINO COMlacyloTca Cc paccuMTaHHEIMU LIA 
CTPYKTYPbI C OJHHM aTOMOM B SEMEHTAPHOH Ayelike (MpocToli Ky6uyecKoli yila- 
KOBKH) 10 cbopmyuie 

ee fen d’p, 


Te fox — aTomMubili daxtop (°), d — mexnuocKkocruoe paccTosHHe, p — ax- 
TOp oBTopsxemoctu (puc. 2). 


NOMAHYTad CTpykTypa, Kak Hw Jpyrne KpucTamuyeckne MOAHpUuKauHH 
CeleHa, YCTOHUMBa MPH KOMHATHBIX yCJOBUAX. 

Haliqenupie KyOuyeckue MOLN@uKallHH & u B MBI CUHTaeM BO3MOxKHBIM pH- 
MHCaTb CeleHy (a He ero COeMHEHUAM), OCHOBLIBaACh HA TOM, YTO HCCIeOBaHHIO 
NOABepraicA XMMMUYECKH UUHCTbI CeleH, a 
Tepmuyeckad OOpaOorKa Beach B riyOoKoM 
BaKyyMe, 4TO HCKJIOUaIO BO3MOXKHOCTh OO- 
Pa3OBaHHA OKHCJIOB. 

O6e MoguduKaunn uMeror CTPyKTYpbI, He- 
OObIUHBIe AIA ceeHa. Tem He menee, CTpyK- 
Typa &-MoyMpukKalluH BIOHeE BeposTHa, Tak 
Kak, BO-II€pBbIX, CTpyKTYpy Toro xe Tuna 
(HO C OosbIlei KOHCTaHTOII pelieTKH) WMeer 
aHayior CeJleHa —NOJIOHHH (a-MoyMdpuKauna, 
a=3,345 A ()) u,Bo-Bropbix, O6bem, 3aHuMa- 
€MbIH ATOMOM CeJieHa B HailiqeHHOli cTpyKType 
(26,3 A*), mourn paBeH OObemy B ApyrHx MO- 
qudpukanusx (27,1 A®). 0 

SHAaUHTeJIbHOe + yBeJIMUeHHe aTOMHOrO pa- 

Wuyca cesleHa B KyOnyecKOH a-moyqucuKalun 


PRE MEW? 
hes+fees [2 


(1,485 A) mo cpaBHenuio c KoBasleHTHBIM pa- Puc. 2. Cpapnenne Ha6mogaemsix 


HHTeHCHBHOcTeH (/) c paccunTaHHbIMH 
quycom (1,16 A) moxHO O6bsaCHHTD u3MeHe- (2) a8 Ky6uuecko# a-Moqubuxannn 


HMeM XapakTepa KkoopyuHaluu. B  mpoctoit Rcenena 
KYOMYeECKOH yNakOBKe KOOPAMHAalHOHHOe YHCJIO er i 
DaBHO 6; HEBO3MO2KHO, TOOL! aTOM CesieHa OOpas0Bal 6 KOBAJIEHTHBIX CBA3eL 
qIMHOH 2,32 A, cCBOMCTBeHHIX CTpyKTypaM C KOOPyHHaUMOHHBIM uncom 2 
TekCaroHaJIbHaw HW MOHOKJIMHHbIC MoyudpuKaunn). CBa3H B CTpyKType o-Ky6n4e- 
-KOrO CevleHa JOJDKHbI ObITb JJIMHHbIe. c 

CneqyeT OTMeTHTb, UTO OTBeYaIoIad KyOHYeCKOH P-MoqucbuKalMH KOHCTAaH- 
fa pemeTKH (a = 5,755 A) joBoubHO Ou3Ka K KOHCTaHTe Cu,Se (a = 5,840 A 
11)). QTo Morso ObI yKa3bIBaTb Ha TO, YTO YHOMAHYTad MOAMduKaluA nper- 
TaBIAeT COOOH MposykT B3sanmoyelicTBud cesieHa C MaTepHaJioM CeTKH-OObEK- 
ojepxKaTeia BO BpeMA HarpeBaHua yo 160°. OgHako tTaKoe B3auMojelicTBue 
@2KeTCH MaJIO BEPOATHBIM, TaK KaK C€TKa HaeKHO H3O0JIMPOBaJlacb OT CJIOA 
ejleHa IanOHJIAKOBbIMH TJIeHKaMM, MMeIOWMMH XOPOllly!o YCTOHYMBOCTD ele 
ipH TemlepaTypax 220 — 230°. 


i Hi cTYNMIO 
JIbBOBCKHM ToJMTeXHHYeCKHH Tlocry 


HHCTHTYT 25 VIII 1958 
LMTHUPOBAHHAA JIMTEPATYPA ; 

17.H. Hacaegos, B.A. Hopun, M.M. Tukunua, KT, 25, No ek 
|955) 2C. A.CemuaerTos, Tp. Uucr. kpuctannorpapun AH CCCP, I, 115 (1955). 
Tuxasa, PKOus., No 12, 34625 (1956). 4H. Stegmann, Naturwissensch., 44, 
@ 5 (1957). 671, W. Kuurun, Joka. AH YsCCP,, 8, 39 (1956). HOES ie aA ART 
os, IIpouspogcrso ceneHa u Teanypa, M., 1955. A. M. Pemer “ K se aan 
19 Ne 1, 75 (1958). 83.7. IInucxep, Judpaxuna 27eKTpoHos, 3). ; 
49, 9G K. Batumtreuu, CrpyxtypHaa snextponorpadus, M3. AH CCCP, 1956. 
3.17. [uucKe p, B. K. Bat uumtretu, Tp. Uucr. kpucrannorpapun AH CCCP, 

291 (1954). uf, B&B. Bown it, Bpejenue B kpnctamoxumuio, M., 1954. 
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KPHCTAJIJOPP AHS 


MU. M. PYMAHOBA u T. WH. CKHMETPOBA 


KPHCTAJIJIMUECKAA CTPYKTYPA JIABCOHUTA 
(ITpedcmaeaeno axademuxom H, B. Beaosorm 24 VII 1958) 


Onpeyemenue crpyKtypbI slasconuta CaAl, [Si,07] (OH),-H,O sBuuiocb 4a 
CTBIO TPOrpaMMbI MO HCCJeOBaHHAM CTPyKTyP CHJIMKaTOB, KOTOpbIe BeyTCA 
peHTreHOBCKol a6opaTopuu Muctutyra Kpuctasorpadun Akajemun HayK CCCP. 

B meppom peutrenorpadbuyeckom uccyieqoBanuu JiaBconuta (Foccuep u Myce} 
royr (2)) OblmM onpegeseHbI MapaMeTpbl poMOwueckoH sueHKH (v= S7s>" ay 
b = 5,87 A, c= 13,22 A) wu npoctpancrsennan rpynna (D3, = Comm) xpuc+ 
tania. B 1947 r. BuxmaH (?) jam Ooulee MOApOOHBIM aHas3; ero NapameTpbi 
(a= 8,88 A, 6=5,75 A, ¢ = 13,30 A) corsmacoBaJIMcb C Ipe2kHMMH, OJHaKC 
jlaBCOHUT ObIJI UM oTHeceH K rpynne D3 — C 222, 6e3 WeHTpa CHMMeTpHH, XOTS 
npeqvioweHHasa B (2) MOJe@Jb CTpyKTYpbI Obila aBHO LleHTpocuMMeTpH4HO. O6- 
paTuBlilcb K (akTHYeckoMy MaTepHasly B (?), B YaCTHOCTH K CMMCKY HHTCHCHB- 
HocTeli, JlefKO YBHJeTb, UTO pH HeyeTHOM / He TOMbKO Fo9) =O, HO UM Fog = 
—(, T. €. BeCbMa BEPOATHA MJOCKOCTb CKOJIbAXCHHA C, MapadiesbHan (100). 

Pacumdpopka cCTpykTypbl B (”) MpoBOZuJIacb MeTOXOM mpoO u oMOoK Mc 
pa3sBepTkaM cyloeBbIx sHHHi (0, 1, 2) BpaitjeHua BoKpyr 0, cHsATHIX Ha Cukor 
V30YYCHHH; MHTCHCMBHOCTH OLeHMBaJICcb BH3yaJIbHO Mo 5-OasIbHOM wWikaue. E 
cTpykType Wenouku 43 Al-okTas{poB CBA3aHbI Mexy COOOH MMOPTOCHJIMKaTHbl 
Mu rpynnamu [Si,O,]. KatTuonpr Ca Haxojstcs B MWycToTax, CO3aBaxH BOKPY! 
ce6A KOOPAMHANMOHHBIN MosMap — NATHBePLIMHHHK (MpaBHJIbHyIO WMpaMuy\ 
€ MIpAMOYrOJIbHBIM OCHOBaHHeM), UTO BCera MpeCTaBJIAeTCA MaJIOBepOATHBIM 
Yka3aHHble OOCTOATeJIbCTBAa HM BeCbMa MpHOJIWKeHHad OeHka HHTeCHCMBHOCTE! 
lead %KeslaTeJIbHbIM NMOBTOPHOe oONpeyesieHe CTPYKTYPbI JIaBCOHHTAa. 

B Hallem pacnops>KkeHun Opin cHATHIe Ha MoKa-nalyueHuu peHTrenorpaMMt 
ppalleHHA BOKpyr a, DM C, a TakxXe pa3BePpTKH CJIOeCBbIX JIMHMH BpallleHu 
poxpyr 0(0, 1, 2) uw a (0); wHTreHcuBHOcTH petbieKcoB Ha HUX OLeHHBAaJIHC 
BU3YaJIbHO MeTOAOM MapokK moy¥epHenHa. HaliqenHpie mapaMeTpbl, AyelKH Xopc 
Wo COrslacyloTCa Cc MpesbIAyUIMMU pesysIbTatamn (1,7): a= 8,83 A, b=5,80 A 
¢ = 13,20 A. HaOmoyaempie noracanns (Far: = 0 npn h+k=2n-+1, For = 
= 0 npu = 2n-+1) onpeyensor pentrexospeKylo rpyumy Kak Cc— —; ne 
3TOMY BOSMOXHbI TPH poMOnyeckHe MpocTpaHcTBeHHble rpynubi: Ccom2, Cc2m 
Cemm, J\iA perleHuat Bompoca O WeHTpe CHMMeTpHH B KpHcTaJvle MbI HCHO 
30BaJIH M€TOA CTATHCTHKM MHTCHCHBHOCTel (*) B MpHMeHeHHu K pedbiekcam hl 
YcpeyHeHve CTPYKTYPHBIX aMMWIWTY MUX KBapaToB ObIJIO BbINOIHeHO TIO BCE 
peuekcaM BIIOTb Zo sind/A<0,8 A+ (H3 Hux 114 HenyneBbIx Fay uv ¢ 


HyJieBbIx). [Ipunucas 9THM NocseqHAM HHTeHCHBHOCTS 0, MBI Hoya Fy! Fey: 
= 0,575; ecm Ke BMecTO HyJeBbIX 3HaveHHit Zyy, OpaTb NOMOBMHY MMHUMaJ 


HOH HaOMOqaemMol BeNMUMHE! Fmin KAK CyHKIMA sind/A, To Faz F}4;=0,63 
4TO COOTBETCTBYeT ICHTPOCHMMeTPHYHOMY pachipeyeseHHIO 3/eKTPOHHOH m0 
HOCTH B KpHCTasie. ONbITI NO OOHapy2KeHHIO Mbesoapekta av OTpHLaTes 


HBIM PeSYMbTAT, T. €. TaKKe OblJIM B MOJb3y WeHTpa CMMMeTPHH, H MOSsTOMy mp 
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STpaHCTBeHHOH rpynnoli aBconuta Mbicuutaem D3, = Comm, KoTopas, Kak YKa- 
3bIBAJIOCb, Oba MpefyiowKena ele Loccuepom u Myccruyrom. 

Ha pentreHorpaMMax BpallleHva BOKPYI BCeX Tpex oceli a, b uc WHTeH- 
CMBHOCTH HeYeCTHBIX CJIOCBbIX JIMHHH OKa3aJIMCb 3aMeTHO CJlaGee UeTHBIX. 
B paMKaX lNpocTpaHcTBeHHOH rpynnbl Ccmm 3To ecTecTBeHHO OObaACHATb 
TEM, TO KaKHe-TO KaTHOHbI JieKaT B 8 eHTpaX CHMMeTPHH Ha OCAX 
2, B BOCbMMKpaTHbIX ToJIOx%KeHHAX (d), alOUMX BKJMabl JIMIb B CTPYKTYpHBIe 
(pakTopbl pedsexcop c k, /=2n (h=2n). CoorTBercTBeHHbIMH KaTHO- 
HaMu MoryT ObiTtb wuwb Al, KoToppix 8 B sAuelKe (AIA BCeryqa OKPy2KeHHBIX 
TeTpasmpom u3 4OatTomop Si HaxoxKJeHHe B ILeHTPe CHMMeTPHH HeEBO3MOKHO, 
a kaTHoHOB Ca B suelike 4). 4 Ca, BHAUMO, 3aHHMaIOT YeTbIPeXkpaTHble MOJI0- 
XKeHHA (C) Ha TepeceyueHHH JBYX 3ePKaJIbHbIX MIOCKOCTelt CHMMeTpHu, HOO HH- 
TCHCHBHOCTH pe(pJIeKCOB Ha CJIOeCBbIX JIMHHAX 1 = 2n-+ 1 He culabee, YeM Ha 
h=2n+1unk=2n-+-1, Torga Kak Qua Apyrux 4-KpaTHbIxX movoweHHH ((a) 
vu (0) B ABYX YeTBEPKaX LEHTPOB CHMMeTPHH Ha JBOMHBIX ocax 2) Fae: = 0 
mpn /=2n-+1. 

IIpu cbuxcupospadupix Al B WeHTpax cHMMeTpHH, a TeM Oovlee Ip CABa- 
MBaHUM UX B MpOeKIMH x2, KOOPAMHaTbI KaTHOHOB Ca u Si Obilo HeTpy/HO 


Halitu u3 npoekuni Ilarepcona P(u, w) u Cy (u, w) 


I 


b 
\ Plu, v, w)cos 4nu du= 
0 


oo 


SS) Fho1 Cos 2x (hu + lw), B KOTOPbIX HavOoJIbLIMM BeCOM xapakTepH- 
h,l=—co 
3ylOTCA MexKaTOMHbIe BeKTopa (2Al —Ca), (2Al —Si) u (Ca — Si). Haligennpie 
u3 P (u, w) u C2(u, w) nonomenua Ca B (c) u Si B (f) B neppom npxOsn- 
XKCHHM COOTBETCTBOBAJIU pe3yJIbTaTaM B (°). 
| JlasbHeliiuad paciuudpoBka CTPYKTYpb! MpOBOAMach CTATHCTHYCCKHM ME€TO- 
qlom Saxapuacena (*). [lo mpn6au3suTesbHO (PUuKCHpOBaHHbIM KOOpAMHaTaM Al, 
Ca u Si Opiim BpruncieHb! 3HakH 172 HeHyseBbIX ammMTy Pros. 60 WS HX 
¢ Hav6oubUIuMU eqMHMUHbIMA amnumtTyyamu |Upjoz|, AIA KOTOPbIX MO2KHO ObIJIO 
CUNTaTb, ITO BbIUHCJIeHHDIM 1O KaTHOHaM 3HaK f’p”o; He W3MeHHTCH M MpH yye- 
Te aTomos O, cocTaBusiM omopHyio rpynly petpiekcos (5,°). SHakM OCTAJIbHBIX 
| Haxoqusucb u3 cooTHomenua Sy = S(Sx;-SH+K,). YAOBMETBOPHTeIbHAA CTA- 
_-puctuKa nomyunach ANd 136 Spo, pH HeOMpeeJMBIINXCA 36 Shor. Umea 136 
| Froy CO 3HaKaMH, MBI TOCTPOWJIM MpOeKIWMIO SJIEKTPOHHOM MVJIOTHOCTH a(x, 2), Ha 
KOTOPOH BbIABHJIMCb BCe aTOMbI O HW YTOUHHJIMCb MOJIO7KCHHA Ca u Si. aes 
10 MOJIYYeHHBIM KOOPAMHaTaM BCeX ATOMOB elle PaS BbIMHCAAJIMCh SHAKH 1 
HeHYJeBBIX F yo, JIA MOCTpOeHHA Ha 93JIEKTPOHHOH BbIYHCJIMTeJIbHOW MaLlUMHe ey 
Jia» YTOUHeHHOrO CHHTe3a 3 (X, 2), KOTOpbIii B H30PrHMcax MpeCTaBJIeH Ha PHC. t- 
Ha Hem mpakTwyeckH OTCYTCTBYIOT NapasHTHble MNKH. Atom Oi ¥ rpyi- 
na OH, ecau cyquTb mo BbicoTe vi (popMe MakcHMyMa, pacnosiararoTca HE TOT 
“HO pyr Hal ApyroM, a CJlerKa pacxoJATCH B MPOeKIMH xz. 3a HCKIIOWCHMEM 
Alu Oy sce qpyrue aToMp! B STOH MpoeKIMM He CABAMBaIOTCA U, Cie AOBATCJP 
HO, 3aHMMalOT 4aCTHbIe MOJIOKeHHA B AvMed; muiockoctax y =0 (y= "/2)s 
© MloATBepxKaeTcA CHHTe30M C; (U, w). 
4 His ge cenich MpOeKIHH (x, i 6bIJIM B3ATbI KOOPAMHATb! OasHCHbIXx ed 
MOB CTPYKTYpbI JlaBCOHHTa, COOpaHHble B Tao. | (y - koopaunata qa On, 
KOTOpbIM BMecTe C On o6pa3yeT BepTHKaJIbHOe peOpo Si-rerpaaypa, ae 
HATA U3 KPHCTaJIOXMMUYeCKHX coo6pa7KenHi). Cpapnnpat pong p 
J(MHaTHI C JaHbMn (2), MpuBeeHHbIMH K TIpocTpaHCTBCHHOH rpymne Do; = ney 
jlerKO BUJeTb HX CXOJCTBO, HO TakKxKe U SHAUHTEJbHY!O HCTOMHOCTD Moc Je {HHX. 
Han6onee ormuuHo momoxKeHve YaCTHIL BObI: CMeLeHHe BAOJIb a ‘i sh et 
waeT 0,6 A, Jina OCTaJIbHbIX AaTOMOB pacxork enn ee 4 4 (On, 
0,15 A(Oy), 0,13 A(Ca)u 7. A. BorucsenHpi mo 17 eee Mee 
apcpuineHT pacxo/{MMOcTH Rnor = 16,7% (KoappultHeHT P I ; 


” 9 WwW S| 0/ . 
JeHHbI 10 KOopyMHatam (°) Re = 33,4 %) 


il 
Su 


Ww 
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Ha puc. 2 w306paxena MpoeKWHA CTpyKTYpPbl aBCOHMTa Ha INI. XZ B KOOp- 
JMHaLLHOHHBIX MovIH9 pax. OCHOBHOH apxHTeKTYPHbIH MOTHB— STO OeCcKOHEYHBIe KO- 
nOHKH H3 Al-OKTasqpoB, TAHYIIMeCs BAOJIb JBOUHBIX BHHTOBBIX OCeH MapaJICJIBHO 
b. Kann Al sanvmaeT WexTp KMCOpoAKOrO OKTaSApa. STHX OKTAS{pOB ABa 0 
BBICOTe AUCHKH, H OHH CBA3AHbI OOWMM POPHSOHTaJIbHbIM pepo (Onr —OH), 
pactiOJIOXKeHHbIM B 3ePKaJIbHOi TviockocTHd. B KaKOH sAyveHKe — 4 Ko- 


Puce. 1. [Ipoexuus 91eKTPOHHOM MmoTHOcTH Ha na. +z. IlyHKTAPHas THHHA 
COOTBETCTBYeT 3HaYeCHHIO Fo99/Sxz = 5,39 e/ A? 


nlouku u3 Al-okTa3qpoB, KOTOpble CBA3aHbI Apyr Cc APyrOM JHOPTOCHIHKaTHSIMH 
rpynmamu [SigO,]. Pacctosnua, Si—O Haxogsatca B y3KHx mpegemax 1,65 — 
1,69. A (npotus 1,57—1,71 A B (*)); pe6pa O—O_ Si-rerpasgpa B mpe- 


Ta6auna 1 


KoopauvaTbl 6a3HCHBIX aTOMOB CTPYKTYPHI JaBCOHHTA 


[-2) 2 
= o |IlonowxeHHe I - = 2 Es | | 
=S2= |u toueqnaa x/a y/o zje || = C= |w roveqas x/a yfo |} zc 
&¢¢ |cummetpusa | 2S |cummerpus 
<0 5 | <s& 

| 

4Ca (c) mm 0,338 | 0 eae 46 On | (A) 1 | 0,379 |0,263} 0,448 
8 Al (d) 1 0,25 0,25 |0 8 Ory (f) m 0,138 |0 0,060 
8Si (f) m | —0,020 | 0 0,134] 8OH | (f) m | 0,640 |0 0,058 
40; (c) mm 0,054 | 0 0,25 4 H,0| (c) mm | 0,609 |0 | 0,25 


enax 2,60— 2,78 A (2,60—2,94 AB (?)), paccrosuua Al—O B mpegeaax 
1,92 — 1,95 A (1,92— 1,98 A B (?)). Banenrupii yron Si —O—Si quopro- 
rpymnbl coctapaseT 135° 24’ (mo (?) 148°52’). 

Ilyctotnt Mexgy Al-oxrasqpaMH H QHOpTOrpynmaMH 3aHATI KpYMHBIMH Ka- 
THOHaMH Ca, BOKPyr KOTOpbIX CO3JaIOTCA HeCKOJIbKO HCKaxxeHHBIe O (H,O)-oK- 
Tasfpbl, CBASHIBaIOLHe Mex Ay co6oH coceguHe Al-KonoxKu. Lect paccro- 
su Ca—O(H,O) xopoulo cormacyioTes ¢ cyMMoli HOHHEIX paguycos (2,4 A) 
M HaXOAATCH B BeCbMa Y3KHX MpeyeaxX JA «pbIxXJoro» KaTHoHa Ca (2,36 — 
2,53 A). Cnegyroume mo BemmuwHe gpa pacctosHua Ca— Oxy = 3,06 A xa- 
MHOrO IIPeBbIIlaloT MpeAbiqyuve, H MoTOMy Oy He MOQeKHT BKAIOUCHHIO B 
Ca-nomagap. B (?) ana Ca yka3aHa MATepHad KOOPAWHallHA, NocKobKy 5 pac- 
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cTosuul ,Ca—O He BblxogaT 3a mpeqeant 2,4—2,62 A, a elle Ba paccTo- 
muua Ca—O Gomme 3 A (3,04 A) un Touno Tax xe Ca—H,0 = 3,07 A. 

CrpykTypa xopolio oObacuseT cialinocTh B aBcoHHTe: COBeplIeHHYIO BJOuIb 
(001) % Meee copepwienHyto “Byom (100). Inockocts paspbiBa (001) npoxogut 


° Ca - St e@Al 


Pue. 2. [Ipoekuua cTpykTypbI aBcoHHTa Ha I. Xz 
B KOOPAHHAUHOHHEIX NomMa_qpax 


gepe3 ‘Al-KoNOHKH; IpH pa3pbIBe xe Bomb (100), Kpome cBaseii B*AI]-Koz0H- 
KaX, HapyllaioTca ByoOaBoK CBxH3H B Ca-OKTa3qpe, YeM H OObHACHAeTCA HeCKO.Ib- 
KO Xyfllaa cnatHocTs no (100) cpaBHurembHo c (001). 

— TlonoxutTempHeli onTuuecKHii 3Hak JJa@BCOHHTa COrlacyeTCA C BbITAHYTHIMU 
flapaJiiebHO 6 KosOHKaMH 3 Al-oKTa>qpos. 

IIpuHocum rayOoxyro OaroyapHocts akag. H. B. Besosy 3a weHuple 3ame- 
YaHHA, CeaHHble pH oOcyxKeHHH paOoTI, a TaKxe P. I. MarBeesoi, mpe- 
JOCTaBHBIelH B Hallie pacMopaAxKeHHe Pa3BePTKH CJIOCBBIX JIHHHH BpallleHHA 
Boxpyr 0. 


MucrutyT KpucTatnorpapun Tloctynu.0 
Axajemuu Hayk CCCP 21 VII 1958 
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E. C. MAJIbIIHH 


| 
IKCTPAKUMOHHOE W3BJIEGVEHHE NATMBAJIEHTHOrO HENTYHNA | 


Jlo Hacrosuero BpeMeHH OTCYTCTBOBAJIH Hajler*KHble CBeACHHA 06 9kKcTpakiun 
HaTuBaleHTHoro HenTyHusx. Kon (',”), H3y¥ad USB/IeYeCHHe HHAMKATOPHEIX KO- 
mmuects Np (V) Meruius06yTHJIKeTOHOM H ApyruMH PpacTBOPUTeIAMU H3 a30THO- 
KHCJIbIX PaCTBOPOB, MIPHLIes K BLIBOLY O 3HAYHTEIbHOM SKCTPakUMH HelTyHHA 
IPH KOHICHTPalHAX a3OTHOH KUCIOTbI BbILLe 5—6 M. Ojuako B STHX YCJIOBMAX 
HATHBAJICHTHBIM HENTYHHE CHJIbHO JMCIpPOMOpIHOHUpyeT, MpOLyKTbI He peak- 
ItuH jucmponopiuoHHpoBaHua — Np (IV) u Np (VI) — xopoumio usBueKarorcs 
KUCJIOposocoyep»kalkuMu pacTBopuTeAMU. B cBA3H C STHM Pe3yJIbTaTbI aBTOpa 
HyKalorcsl B MIpoBepke Ha MakpoKonuyectBax Np?*’. OrcytcrByloT Takxe aH- 
HpIe OO IKCTPaKIMM UM ApPyrWX MATHBaJIeHTHIX AKTHHUOB, OOpasyIOUINX HOHE) 


cuna MeO3, T. €. ypaHa, WuIyTOHHA HM amMepuitna. 

B uactosmei paO6ore moka3aHO, 4YTO NATHBAICHTHbIM HeNTyYHHH IKCTparn- 
pyerca pacrBopamu |-Hurpo3o0-2-Hadroa B X-OyTHJIOBOM H H30aMMJIOBOM CIIMp- 
Tax mpH pH 9—10. 

Vccneqopanve MpoBosuiocb Ha WHANKaTOPHBIX KouIMYecTBax Np*** c mpo- 
BepKOli Ha BeCOBbIX KomMYecTBax Np*’’.soron Np** Bpiqeiaica us OO/y4eH- 
HOFO HeliTpOHaMH ypaHa MeTOJOM, OCHOBaHHbIM Ha HCIOJIb3OBAHHH OTA sAef 
MpOLyKToOB Jemenus (*), u HLeHTHpUUNpoBasIcA NO NepHosy nomypacnaya. AKTHB: 
HOCTh H3Mepsslacb Ha OObIMHOM TOPILOBOM CueTUNKe, C TOUHOCTHIO -++5%. 

Vcxofupre pacTBOpbl HenTyHua (V), MOyuYeHHble MyTeM BOCCTaHOBJICHHS 
HentyHua (VI) rHypasHHOM Ha xOJIOLy, WOBOLMINCb WO onpesxeitenHoro pr 
IIpH MOMOULH AMMMAaKAa HM a30THOH KUCJIOTHI; Oy*epHbIe PaCTBOPbI HE HCMOIb30 
BaJIHCb, UTOO! HCKJIOUMTb BO3MOXHOE KOMMJIeKCOOOpas0BaHHe HeNTYHOMI 
WOHA C KOMNOHeHTaMH OydepHEIx cmeceli. M3mepenue pH mpousBogzusocb m0 
TCHIHOMETPHYCCKH. OKCTPaKWHA OCYLIECTBIAIAaCh B TpalyHPOBaHHbIxX mpoOup 
Kax C NIpHTepTo mpoOKoOl; HeNTyHHH u3sBMeKasICaA U3 OObemMa 2 MJ PaBHbIM OO 
emom 1% pacrBopa 1-HHTpo30-2-HadTroma B COOTBETCTBYIONLEM pacTBOpHTese 
BerpAXuBaHHe MpousBosuoch B TeyeHue 4 MuH. IIpu BhiGope 9kKcepHMeHTAadb 
HbIX YCJIOBHH YUHTbIBAIMCb MOyYeHHbIe paHee (*) WaHHbIe 06 SkKCTpaKIIH 
|-ynTposo-2-Hadronata ypanusa. 

Hicnomb30Baiucb paCTBOpbl peakKTHBa B PaCTBOPHTeAX, IPHHaliexalln 
K pa3JIMYHbIM KJlaCCaM OpraHHecKHX COeHHeEHHH: GeH3some, xsopocdbopme 
W30aMHJIOBOM CIIMpTe, H-OyTHJIOBOM CIUpTe, AHITHOBOM atbupe, aMHalerat 
WM M€THJISTHJIKETOHE. 

Ilonyyenubie pesyJibTaTbl mpezcraBeHb! Ha puc. |. 

Kak culelyer u3 STHX WaHHbIX, HO pH 6 coequnenne HenTyHHA He 9KCTpArt 
pyetca, pH AaibweHinem we yBelMueHun pH HaOsofaerca mepexog 3Haul 
TeJIbHOK YaCTH HeENTYHUA B OpraHuyeckyio (asy. OKcTpakuHA OCOOCHHO BeMHE 
mp pH 8—10. pouent usBieveHua CHuIbHO 3aBUCHT OT MpHposbl pacTBoputTed: 
H-OYTHIOBbI CMpT H3BuIeKaeT HenTyHHli Gomee uem wa 90—95% 3a oUk 
SKCTPakUHIO, U30aMHMVJIOBbI ClupT — Ha 80—85%, MeTUMSTHAKETOH, XMOpOmop 
M aMHJlalleTaT SKCTParHpyIOT 3HAYHTeIbHO XYy2%Ke; IpH MpHuMeHeHuN OeH3O4 
328 


1 AMSTHIOBOTO stupa M3BIeYeHHA MOYTH He Mpoucxogut. HanOonpumti MHTep- 
pall PH sKcrpakunn XxapaKTepen, KaK sJerKo BHJIeTb, MIX HA-OyTHIOBOFO: 
cnupTa. 

IIpu pH seme 9—10 B cayuae SonbumucrBa pacTBOpnTeneH mpoucxoxut 
sbillaeHne ocaKa |-Hurpo3o-2-nadroma. B A-GyTH0BoM CHupTe peaKTHB He 
3bIllafaet Wo pH 11,4. 

YMeHBUIeHHE KOHIeHTpallun peakTupa B H-OYTHJIOBOM H W30aMHJIOBOM crup- 
a qo 0,25% pacitupseT uaTeppan pH SKCTpakWMA MU YJlyullaer pacculanBaHne 
a3. 

_ SKCTpakWM HenTyHHa MelWalor 3HauHTeNBAbIe KOmMUeCTBA (PrOpHyoB, Kap- 
OHATOB, (octaToB, alleTaTOB, WATPaTOB; CHJbHO NOAaBAKeT vaBMeTeHMe THA 


“100 


SJ 


SJ 


Ss 


/Ipouexm usbneveHua 
S 


2 7 4 5 6 7 6 9 10 rh “ 
ph Goduod wase, ———» 


Puc. 1. Okcrpakuua MATHBaneHTHOrO HenTyHuA pac- 
TBopaMH | -HuTposo-2-HadToa B pasMMUHbIX pacTBOpH- 
Tenax: J —x-OyTuNoBbI cnupT, 2 — n30amumoBbIti 
cmuupT, 3 — xmopodopm, 4—merusmstunKeroH, 5 — 
amusaueTaT, 6 — 6en301, 7 — AustTusoBbIi scbup 


WMaMBHTeTpaykKCycHasl KUCJIOTA; HeOoJbUIHe KOJIMUeCTBA KapOoHaTOB u (propu- 
JOB MOUTH He OKa3bIBaloT BJMAHHA. I3BeueHuIO He MelaloT HUTPaTHI, XvIO- 
PHAbI HM CyJIb*paTt. 

O6cyxlad 9TH WaHHDIe, CleLyer, uperxke Bcero, NOAYEPKHYTb, TO HsBIEeUe- 


HHe HeNTYHHA CBYJeTebCTBYeT O B3aHMOeHCTBHH UOHa NpO% c_ 1-HuTposo- 
2-HaTOOM. OTOT (pakT caM M0 ceGe ABAAeETCA HHTepecHEIM. B swuTeparype He 
M3BeCTHbI PeaKIHH NATHBAJICHTHOrO HeNTYHHA C OpraHHyeckuMH peareHTamn, 
eCJIH H€ CUMTATb 3aMeTHOFO KOMIJIeKCOCOpa3s0BaHHA CO ImaBemeBol (°) uw HeKO- 
TOPBIMH Apyrumu (°) opraHHyeCKHMH KUCOTAaMH; OTCYTCTBYIOT aHaJNTHYeCKHe 
peakKUHH Ha MATHBAJICHTHBIN HelTyHHH. Kak u3BeCTHO, CBOHCTBa KUCJOpOr- 
cOMep2KallHX HOHOB NATMBAJICHTHbIX AKTHHHOB BOCOILEe H3yYeHbI HELOCTATOUHO. 

@MakT B3auMojelicTBua uoHa NpO,* c |-HnTpo30-2-Hadroom, coxepxanluM 
OH-rpynny, HaxouTCaA B COOTBETCTBHH C HaOJlOaBUIMMCA pauHee (°) n3amMeHe- 
HHEM CHEKTPOB MOFIOMCHHA PaCTBOPOR NATHBAICHTHOTO HENTYHUA, COMepKallux 
HEKOTOPbIe KAPOOHOBbIe KHCJIOTHI H CPCHOJIbI, KOTOPOe ObIIO PaCWeHeHO Kak jO- 
Ka3aTCJIbCTBO KOMMJIeKCOOOpa30BaHHA (CHeKTP MNOMOWeHHA W3MeHAJICA TIpu 
DH oxoso 6). ConoctaBseHue 9THX JAHHbIX OTKPbIBaeT IYTH K OTBICKAHHIO aHa- 
IMTMYCCKHX PeakIMH WIA ONpeeseHHA HeNTYHHA B ero HanOosee yCTOHYHBOM 
3aJICHTHOM COCTOAHUH. OueBHHO, YTO MPeHMYILeCTBeEHHOe B3aHMOjelicTBHe 
HEIITYHOMJI-HOHA C OpraHHuecKHMu peareHTamu, coseprxanjuMu OH -rpyuny, 
IPOMCXOJUHT TPH BecbMa BbICOKUX 3HaYeHHAX PH, korTopple coorBertctsylor pH 
Jaualla THApouusa MATHBAaeHTHOTO HenTYHUA. OTH 3HAaveHHA JIeEKAT, M0-Bu- 
IMMOMy, B uHTepBase pH 6—10. Taxkoe 3aks1oyueHHe OTBeYaeT PaCCMOTPeHHIO 
{elTYHOWI-HOHa KaK KPYHHOFO OHOSapARHOTO NOHA C HEBLICOKUM MOJAPUSytO- 
IMM JleHCTBHeM. 

Ilomyyenuple aHHble MOryT ObITb HCHOMb3OBAaHbI JIA oTmeneHHs HenTy HUA 
oT MWIyTOHUA uw ypaHa. M3peuenne 1-HuTposo-2-Haromata y panna (*) nponexo- 
ut up pH some 3,5—4,0; nwenrynnit (V) B 9THx ycOBHAX ocraeTcs 
3 BOLHOM (pase. Uspanevenne MyTOHUA B YeTbIPCXBAaJICHTHOM COCTOAHUH, Kak 
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3TO OblIO yCTaHOBJeHO Hamu coBMecTHO c JI. HuuiaHoBbiIM, HMeeT MeCTO yx 
npn pH 1,0—1,5. BosmoxuHocTb nozyyeHHaA B OJHOM pacTBOpe LWIeCTHBAaeHT 
HOrO ypaHa, MATHBaNeCHTHOrO HeNTYHUA HM YeTHIPeXBaJICHTHOFO MIyTOHHA (3T¢ 
JOCTHraeTca, HallpuMep, AelicTBueM HUTPHTa HaTPHA) OTKPbIBaeT BOSMOKHOCTI 
WIA pasqenmeHuA 9 9THX 3JeMeHTOB. MccaeqoBaHuaA B 9TOM HalipaBJIeHHH Mmpo 
JOJDKAaIOTCA. 


MuctutyT reoXuMHH HM aHaMTHYeCKOH XHMHH Ilocrynuao 
um. B. WM. BepuancKkoro 16 X 1958 
Axajemuu Hayk CCCP 
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/A. H. HECMEAHOB, 9. Pr. MEPEBAJIOBA, JI. C. WIMJIOBLLEBA u 10. A. YCTbIHIOK 


CMHHTE3 NMPOM3BOJHbIX ®EPPOLLEHA C NOMOMWbIO HOAMETHJIATA 
N, N-THMETHJIAMHHOMETHJIPEPPOLWLEHA 


Ilomy¥enHbi Bieppprle Xay3epom u JInnyzceem (*) Hommeruaat N,N-numerns- 
IMHHOMETUIpeppolleHa OKasaJICA, MOLOOHO fo_ucTomy TPHMeTHIOeCH3HIaM- 
(OHIO, YROOHBIM peareHTOM AVIA BBeseHUs cbeppoteHHIMeTHAbHOl rpynmpt (7-8). 

Panee (°) Mbl nucnomb30BanH HoyMeruiat N , N-quMeTHiamuHometusep- 
VONeHA WIA CHHTe3a MeTHIeppoteHa. B HacTosuei paOore MbI OcyuecTBHVIH 
TEKOTOPbIC PCaKILMH 3aMeHbI JMMETHJIAMHHOrpynnbl HW MpoBeM AaMMHOMeTWIH- 
)OBaHHeE MeTHIpeppomena H AMMHOSTHJIMPOBaHUue (beppouena. 

Tak, Up B3aumogelicrBun woymerusata N,N-uMerusiamuHomeruudep po- 
leHa C CyJIb(UTOM HaTpHA HAMM MOMyYeHa HaTpHeBasA Coub cbeppoweHusMeTaH- 
‘yIbPOKUCIOTHI, a IPH eliCTBHM POJaHuCTOrO KaJINA MpUroTOB/eH cbeppolueHu.l- 


qapow CsHtsFeCsH,CHySO5Na 


CsHsFeC3H,CH,N(CH,),J Sey 


CsHsFeC,H,CHoSCN 


AeTHApONaHUA. DexoAT u B-HadrouaT HaTpux OOpasyior cennOBbIt u B-Hap- 
‘WJIOBLIN apupbl deppowenniKkapOuHona. DeppoleHuiMeTuIMpOBaHHeM N-OK- 
‘Ma3z00eH301a MOyYeHO a3z0coeMHeHHe, Coseprxaulee cbeppolennbHyIO rpyn- 


CjH5F eCs5H,CHyN(CHz)3J + 2-NaOCgH,N—NCgH, —> 


— > C;H,FeC;H,CH,»OCgH,N=NCgH, + NaJ 


ly. CHHTC3HPOBaTb a30COCAHHEHHE C (pep pollen ub HOI rpynmmow O cux Mop He 
aBaslocb, TaK KaK pu JeHCTBHM WHaz0coequHeHHH (peppoueH apusupyertcs, 
| A3OTHCTAA KUCIOTA JlaeT C (PeppOleHOM Hu eFO MPOH3BOAHbIMH HepacTBOpUMbIe 
. OPraHHYeckuX PaCTBOPHTeIAX, B KHCIOTAX MH WelO“ax KOpM4HeEBOrO Beta 
Oe€/MHeHHA HeusBecTHOorO cTpoeHuaA. Tak, HallpuMep, HaM He yJlaJlocb IIpou- 
3OTHPOBaTb /1-cbeppOleHHIaHWIHH. 

ae shay a baal arta MeTuscbeppolena (°) cmMecbiIo N,N,N?,N?-rerpa- 
{ETHJI,MAMMHOMeTaHa HW MapadopMa MbI NowyyHiM romMoaHHyaApHpli (N,N- 
MMe€THJIAMHHOMeTH) MeTHIcdeppoleH Cc BbIxofom 60% (HamtMuHe He3aMeleH- 
oro KOsblla OKa3aHO Ha OCHOBaHHH uudpakpacuHoro cneKTpa). 

TaxkuM oO0pa30M, AaMHMHOMeTHJIMpoBaHHe MerTndeppolena MmponcxoquT B 
AMCILCHHOe ILHKJIOMCHTAMeCHHJIbHOe KOJIbILO C BbIXOJOM HECKOJIbKO OO/bIINM, 
eM Jia cbeppolleHa, KOTOPbIt B TeX 2%Ke YCJIOBHAX AMHMHOMETHJIMPYeTCA C BBI- 
onom 51% (?). ; 

JloOaBsleHue B peaKUMOHHY!0 CMeCb (hocOpHOH KUCJIOTbI MPHBOAMT, Kak UB 
nyyae ceppomena (°), K MOBbILICHHIO BbIxXOa (N,N-quMetusamMuHomerua) 
erudbeppouena 20 80%; Kpome Toro, c BbIxcqom 10% nomyuaeTcA AHaMuHO- 
e@THJIMPOBaHHbI MeTHICep pollen. 


CH,N(CHs), CH2N(CH,), 
> Fe af Fe 


a 


(CH3)gNCHN(CH3), + CHO 
Fe —_ 


YpeiuueHve BpeMeHH HarpeBaHuA MOBbIMAaAeT BbIXOA mu(N,N-numetusiamuHo- 
meruul)MeTusmpeppollena 0 32%, a MQHOaMUNOMeTHIHPOB aH HEI MeTHUIep po- 
eH IpH 9TOM omyuaeTcA C BbIXOJOM 42%. 

Hu B OfHOM calyuae pH aMHHOMeCTHJIMPOBaHHH cbeppoleHa HaM He yjlaJIOcb 
BbINCIUTb MpOLyYKTOB AHAMMHOMECTHJIMPOBAaHHA. CneunasIbHBIMH ONbITaMH ObIVIO 
MOKa3aHO TakxKe, UTO peakUWA AMMHOMECTHJINPOBAHHA N,N-auMeTHJ1aMuHOMeTHI- 
(beppolleHa He MpOHCXOAUT HH B yCOBMAX PeakUMH Mauunxa Jia ceppolena, 
HH IPH BBELCHH H3ObITKAa AMHHOMECTHUIMPYIOULerO arenTa W YBCHCHH BPeMeHH 
HarpeBaHHA. 

CrelopaTeibHO, MeTHJIbHad rpyuna B MeTHsIeppOWeHe CHIBHO AKTHBUPYyel 
(beppoleHoBOe APO M0 OTHOLMICHHIO K QJIeEKTPOHJIbHbIM aTakaM. OOpasopanne 
TOMOaHHYJApHOro (N,N-qumetusiaMuHomerH)MeTHaeppolena yka3blBaeT Ha 
TO, ITO CHJIbHee AKTHBUPyeTCA TO KONbIO, C KOTOPBIM CBA3aHa MeTHJIbHas 
rpynna. Tlonyuenue xe AHaMHHOMeTHJIMpOBaHHOrO MeTHJeppolleHa ABIACTCA 
elle OMHHM CBHJeTEbCTBOM TOrO, YTO BMAHMe SaMeCTHTCeH NepenaetcA Ms 
ORHOTO IHKOMeCHTaHeHWAbHOTO KOMbIa B Apyroe Yepes aTOM 2xKevIe3sa (>. 
V3 tionmerunata N,N-aumetuiamunoumetusdeppolleHa MbI CHHTe3HpOBallr 
rOMOaHHYJAPHBIN AuMeTucdpeppolen. 


CH3 CH; 
HoN(CHs)5/ Len 
Na/Hg 
Fe Fe 


CpapHenve untpakpacHbIx cneKTposw Jumerusdeppouena u N,N-qumerH 
AMHHOLUMeTHIeppoleHa CO CHeKTPaMH TOMO@HHYJAPHBIX S3aMeLLCHHBIX dep 
POIMeHOB H3BECTHOFO CTPOCHHA MOSBOJIAET BbICKA3aTb NPeMNOMOReHHe, ATO ad 
KWJIbHbIe TPyMMbl HaxolaTcA B MomOwKeHHH 1,3. 


QKcMeCPpHMEeCHTAALBHAA UAaACTh 
PeppoNeHHAMeTAHCYAbhPOKUCUIHH HaTpHUuh, CsHs 


FeC; -H,CH2SO;Na -H2O. Tlomyyen mo Meroquke, ONHCaHHOH Ia XJOpuCcTOr 
juMeTHIOeH3HIpeHHamMoHna(??), PacrBop 1,1 r (0,003 mous) hogmMerusat 
N,N-quMetuiamuHomerusdeppouena u 1,5 r (0,006 Moma) NazSO3 -7H20 B 60 m 
BOJbI Obl Harper B TeyeHHe 7 yac. mpH 70—80°, 3aTeM 1OOaBJCH BOLHBI PpacTBO 
Ba(OH)z, u36biroK HOHOB Oapua yyameH mpomycKaHueM COs. OcayoK onpuu! 
TPOBaH, MPOMbIT HeOOJIbIUHM KOJIHYCCTBOM BOI. MuIbTpaT yNapeH JO Hi 
Oolbluoro OObeMa (S—6 mu). BpmaBiiaa B OCaqOK HaTpHeBaA COub eppor 
HHJIMETAHCYJIbPOKUCIOTHI OT*PHJIbTpOBaHa (Bec 0,7 Tr, BLIXO, 77% OT Teope}rl 
yeCKOPO), MepeKPNCTaJIH30BaHa H3 BOJbI, a 3aTeM U3 CIUPTa; He WiaBUTCH J 
230°; KpucTaIM3yeTca C OHO MOWeKYIOl BOI. 


7 Haligeno %: C 41,51; 41,63; H 4,05; 4,26 
Cy,HigFeSO,Na. Barancneno %: C 41,29; H 4,09 


MepponeHHAMeTHUAPORanUuDA, CsHsFeCsHsCH2SCN. K Bo 
Homy pactBopy 0,37 r (0,0001 moma) foqmerunata N,N-umMernusamuHomeru 
(beppouena Obit NpHNT BoAHbI pacrBop 0,3 r (0,0031 Moma) poyaHuctoro kK 
JMaA. CMecb HarpeBaslach JO KHMeHUA B TeyeHHe 3 uac. IIpu oxaKeHuu 
NOAKHCICHHM pasOaBseHHOH 1: 1 comAHOH KHCNOTOM BbINA MKeNTHI ocak 
(peppoueHnimetuspowanuga (Bec 0,13 r, BEIxo 46% or TeoperuuecKoro). T] 
cule N€peKPHCTaIN3alHu U3 MeTpoweliHoro spupa vr. na. 59—61°. 


Haligeno %: C 55,95; 55,87; H 4,32; 4,45: Fe 24,88; 24 54: -S 12,48°42,01-9N 5 32 ee 
CnHyFeSN. Buruncueno %: C 55,90; 4c ol esd wie S WAMTe N 5. 
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, Peuunonnt 2@up PepponenunkapOunoua, CsHsFeCs 

2H20Cs6Hs. Bogupiii pacrBop 0,30 r (0,0008 RAPS Pineal NN nica 
iMHHOMeTHIepponena, 0,1 r (0,001 Moja) enona u 0,05 r (0,001 moma) 
| aOH HarpeBavicad B TeyeHHe 5 vac. np 80—90°, npu atom noaBAAeTes KOpHy- 
HeBbIM OCaNOK. SaTeM cMecb Obia sKCTparMpoBana apupom. Opupuplit pacrBop 
tpombir 5—7% NaOH u Bogoij u BBICYWIeH MpoKameHHbIM NazSOa. Ilocae ucma- 
eH Supa B BaKyyme NowyueHo 0,2 r (80% Teoperuueckoro) dbeHumoBoro aipu- 


da (peppolenumkap6unona. T. m1. [29-—130° é eTDO- 
fefinoro: supa), (MepeKPHCTaJIIM30BaH M3 TeTpo 


. Haliqeno %: C 69,94; 69,90; H 5,87; 6,01; Fe 19,36; 19,20 
Cy7HygFeO. Batuneseuo Oe G 6987; lal ay ene Fe 19,15 


k PHagdtuaosnii a9pup MhepponeHuaKapOuno.na, 
volIsFeCsHsCH20Ci0H 8. IlonyyeH aHanoruuHo deHnnoBsomy spupy. Barxoy 
10% oT TeopeTuyeckoro. Ilepexpuctanmu30BaH u3 MeTpomelinoro supa. T. m1. 
121—123° c pasnoxenuem (B 3anaqHHOM KallHJIJIApe). 
Hatigeno %: C 73,35; 73,48: H 
3,69; Hi 


; DNS Dar ete aaeeys Wy 7KG) 
CoiHigFeO. Brryncneno %: C 7 5,0 


303 lentes Al(} ea)? 


n(PePppONCHHAMETOKCH)AZ06eHB30N, CsHsFeCsHiCH2- 
OCsHaN =NCcHs*. K pacrgopy 0,5 r (0,003 mona) n-oxcuaz0ben30na B 5% 
SKOM HaTpe ObWI MpHAUT BoAHBI pactBop | r (0,003 mons) fionmeruaara N,N- 
KUMeTHaMHHOMeTHIpeppowena. CMecb HarpeBaviacb B TeveHHe 20 uac. upu 90— 
100°. Brmasmuit B ocazoK n-(peppomeHuMeroKcu)a306eH30.1 OBI OTPUJIbTPO- 
BaH, MHOrOKpaTHO Upompit 5% NaOH u Bool, BbicyleH B BAKYyM-9KCHKaTOpe 
Haq P2Os (Bec 0,8 r, BErxoy 80% or TeoperuyecKoro) H MepeKPHCTaJIH30BaH U3 
Sensoa. T. mi. 135,5—137,5° c pasmnoxenuem (B 3amadHHOM Kkamuuape). 


Hatizeno %: C 69,93; 70,01; H 5, 
Fae 


Ono 4) Per dae 18 1452 Ni 16.96997,00 
CasHlapFeONy. Brruncaeno %: C 69,71; I A { 


30 | 
,09; Fett N 7,07 

Mongmetuaat N,N-y-ustTHnTaMUuUHOMeTHAdepponena, 
55 H5FeCs HsCHeN(C2Hs)e(CHs)J. B cmecu 20,8 r (0,2 mona) (C2Hs)2NH 
A OO MJ JIGMAHOM YKCYCHOHM KUCJIOTEI ObWIO pacTBOpeHO pu HarpeBanuu 6,4 r 
fapadopma Hu 3aTem mpHOaBuieHo 18,6 r (0,1 Moms) deppouena. PeaxmuoHnan 
Macca HarpeBaslacb B TeyeHHe 16 uac. npH 80—100°, nocae sroro 6biia pas3- 
JaBJIeHa BOOM, WH HeMpopearupoBaBlLIHH deppowen OTPUALTPOBaH H MPOMBIT 
yazOaBeHHolt HCl. Bec HempopearupoBaBulero deppouena 16,8 r. 

Boguble pacTBOpbI OblwIH COCMMHEHBI HU MpPOMBITh! XPUPOM JIA YasIeHHsA OCTAT- 
<OB (peppolleHa, MOAUeIOYeHbI H CHOBa 9KCTparHpoBaHb! a~upom. [locae or- 
“OHKH acPupa Oblwio NomyyeHO 2 r MacJIOOOpasHOrTO OCTaTKa, H3 KOTOPOrO JH- 
STHJIAMHMHOMETHIepPpoOleH OTOTHaH C BOJAHBIM NapOM (MATKHeE APKO-2KeJITHIC 
<PHCTAJJIbl) H WpeBpallen B HoqMerumaT elicrBuem adupHoro pacrBopa CH3J. 
AOJMeTHIAT MepeKPHCTAIM3OBaH M3 CIMpTa, MaBHTCA C pa3JIOX%KeHHeM IIpH 
[59—162°, Hwaunnaa TemHeTb mpH 153—150°. 


Hafineno %: C 46,50; 46,61; H 6,15; 5,77; Fe 13,40; 13,66; J 30,63; 31,16; N 4,00; 4,10 
SigHoaFeNJ. Buruncueno %: C 46,50; H 5,85; Fest3,025 7" J 30,72; N 3,38. 


(N.N-7uMeTHAAMHHOMeTHA) MeTHAMeppouen, CsHs- 
7eCsH3(CH;)CH2N(CHs)2.AMuHoMeTHMpoBaHHe MeTusdpeppoueHa mpoBeseHo 
eTPAMeTHJIIMAaMHHOMeTaHOM B mpucytcTBuM H;POs Tak, Kak onMcaHO aa dep- 
yonena (8). Cmecb 30 r (0,15 Moms) Merusepponena, 15,3 r (0,15 Mousa) N, N, 
\’N’-rerpamermigquamunomerana, 4,5 r (0,15 Mona) mapadopma, 30 r H3POs, yy, 
seca 1,73 u 200 ma meqanol CH;COOH narpepasncb B TeyeHne 7 ac. mpH 95°, 


* Tlonyuen copmectuo c A. A. [lonomapenko. 


TIpoxykTb peakiuu pasorHaHbl B BakyyMe B ToKe Nez Hal Zn-IIbWIbIO. Tlony- 
yeHo 31 r (Bpixoy 80% or TeoperuuecKoro) | (N,N-AMMeTHJIaMHHOMETHAI) METHIIE 
depponena. T. Kun. 115—118°/1 mm;138—140°/5 wm; np 1,5812; dy 1,2150 

Hatineno %: C 65,49; 64,31; H 7,61; 7,64; Fe 21,20; 21,53 
([Cys4HygNFe. Buryucaeno %: Ci 65,38; ist (Ae Fe 24,74 

Vi.-x. cnexrp (mpusma NaCl): 740; 798, 846; 928, 950; 1004, 1040; 1106; 
1140; 1176; 1232; 1254; 1266; 1354; 1380, 1454; 1466; 1660; 1682 cm}. 

t Kpome toro, BpiyelteHo 4,7 r (BEIxon 19% oT TEOPCTEEC OTT: au(N,N- 
JuimeruaMunomerua)MerunbeppoueHa. T. kum. 130—131,5°/1 mm, np 1,5622; 


di® 1,1260. 
Hafimeno %: C 65,64; 65,53;5H 8,62; 8,42; N 8,90; 9,08; Fe 17,16; 4-7 Ag 
CyryHogNoFe. Baruncuieno %: C 64,96; , H 8,395; N 8,94; Fe 17,77 


iter: cnexTp (upu3ma NaCl): 741; 790; 849; 936; 954, 1024; 1038; 1146; 
1174; 1268; 1354; 1460 cm. 

Vionmerunat (N,N-aumerusiaMuHoMeTHa)MerHsideppolena moyyeH B a0- 
COJIIOTHOM ME€THJIOBOM CIIMpPTe MIpH OXJIaKNCHHH JIbJOM, OCaxKeH spupoM, mpu 
HarpeBaHuu pasaraetca Bplue 185°. 

Hafigeno %: C 45,18; 45,08; H 5,64; 5,78; N 3,83; 3,95; Fe 13,25; 13,48 
CysHeaNFeJ. Bupigucneno %: C 45,15; lab Syne (N 3,01; Fe 13,99 


IIlpu amvnomeruupoBaHHu MetumdeppoueHa 6e3 WoOaBeHua H;POz (N,N- 
JIMMeTHaMHHOMETHJI)MeTHIeppoweH MOsTyueH C BbIXOLOM 60% (eCJIH BbILeI ATE 
B BUe HOAMeTHIATa, TO BbIXOA Jocruraer 70%). 

Ecaiw aMHHOMeTHIMpoBaHve MeruuicdbeppoleHa MpOBOAHTb TeTpaMeTHJAua- 
MuHOMeTaHOM pH 110—115° B Teuenne 10 yac., To BErxon H(N,N-gumerua- 
AMHHOMETHJI)MeTHIGeppoweHa ocTuraeT 32% oT Teoperuyeckoro, a (N,N-jH- 
MeTHJIAMHHOMETHJI)MeTHIeppoleH Mp 3STOM TosyyaeTcA Cc BbIXOZOM 42%, 

AumetTundeppouen, C;H;FeC;H;(CHs)2. Homyyex BoccraHosue- 
HueM HoymMetniata (N,N-qumMeTustaMMHOMeTHJI)MeTHIdpeppoleHa aMaJibraMok 
HaTpHA, MOAOOHO Metuudeppoueny (°). 

__Alumernadeppouen ounujanca xpomatorpapuyeckn Ha Al,O3 u neperouKolt 
B BakyyMe. Brixox 75%. T. xun.' 77°/4 mMjy 119°/13 mm; np 1,6007; ni51,5922: 
dy 1,2458. 
Hatigeno %: C 66,91; 67,10; H 6,54; 6,57; Fe 26,37; 26,34 
CyoHyaFe. Boruncneno %: C 67,28; “H 6,50; Fe 26,08 

V.-k.cnektp (mpH3ma NaC]): 748; 754; 776; 926; 950; 1002; 1040; 1106; 
1210; 1236; 1260; 1322; 1384; 1460; 1650" cu. 

Horaoujenue B oOactH 1000 u 1100 cm? noxaspmBaer, uto (N,N-gumetus- 
AMHHOMETH)MeTHIeppOleH HU AMMeTHIPepPpOwWeH ABMAIOTCA TOMO@HHYJIAPHBI- 
MH, a HaHuHe YacTOoT 1266 u 1280 cmt, cooTBeTCTBeHHO, NO3BOIAeCT BLICKa3aTb 
MpeAmoNowKeHve, YTO 3aMeCTHTeIM HaxXoAATcA B 1,3-noTOKeHHH *. 


Mockosckul rocyapcTBeHHbIit yHuBepcuTe;r Toctynuao 
um. M. B. Jlomonocospa 14 X 1958 
ee UHMTHPOBAHHAA JIMTEPATYPA 
1¢c. R. Hauser, J. K. Lindsay, J.Org. Chem., 21,382 (1956),, 2 J. Kol imee 
say, C.R. Hauser, J.Org. Chem., 22, 355(1957). °C. R. Hauser, J.-K. Lae 
Siaiy; Ds le dn icer, C, EC ain, J, Org..Chem., 22,717 (1957)... *.C. R. eae 
ser, J. K. Lindsay, J. Org. Chem., 22, 1246 (1957). © A. Hv Hee me's moe 


a 
9.1%. Wepespaaosa, J.C. Wuaosnesa, 3.A.Betinopaspuuyrte, JAH, 
121, 147 (1958). ®J.M. Osgerby, P. L. Pauson, Chem. and. Ind., Ne oe 
(1958)... GD. Broadhead, J~M.Osgerby,. BP. Li Pausom 0. soem 
Soc., 1958,.650. 9 JiM, Osgerby, Poy Pasion ade Chem: Soc., 1958, 656. 
°H. A Héeemesnos, OV APP ey rob JAH 9915, /SisndG5rjamceHae Shy- 
diet eI Gasp eveuke J. Am. Chem. Soc., 61, 668 (1939). 2 C. R. Hauser, J. K. Lind 
say, D. Lednicer, J. Org. Chem., 23, 358 (1958). 0D. Lednicer, J. K 
Lindsay,,C.R.Hauseér, J. Org. Chems.25- 653 (1958) 


* 


 1,2-(N,N-aumeruaamnHomerua)Merusmbeppouen,  onncaHnHplit Xaysepom c corp. (3), 
B ACHCTBHTCIbHOCTH ABIAeTCA B-SheppoleHHSTHILuMeTHaMHHOM (6,8, 11, 22), 
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Jloknayo Akagemun nayr CCCP 
1959. Tom 124, Ni 2 


XHMH 
B. M. FOPbEB, A. H. MPABEJ.HHKOB wu axkanemux C. C. MEJIBEJIEB 


BJIMAHHE BOKOBbIX OTBETBJIEHHM HA CKOPOCTb OKHCJIEHHA 
KAPBOLUWENMHbIX MOJIMMEPOB 
IIpu okucennn YrIEBONOPOAOB OCHOBHBIMM ABJIAIOTCA CJleyIOUlMe peakiun: 
{pHcoeMHeHHe MOJI€KyJIbl KUCJIOpoya K yrJIeBOMOPpOAHOMy payukaJly 
R-+,0,— ROO-; (1) 


OTPBIB aTOMA BOMOpOfa NepoKcupaMKaJIOM OT MOJIEKYJIbI yrsieBofopoya c oOpa- 
30BaHHeM THAponepekucHolk rpynnuposKu 


ROO. -+ RH ROOH+R:; (2) 
pacnal rHAponepekvHcHow rpyniMpoBKu c VOpas0BaHHeM payuKasios RO- u HO. 

ROOH — RO-+-OH; (3) 
OTPHIB ATOMA BOJOPOa STHMM payMKaslaMH OT MOJI€KYJIbl yrmeBoopoja 

RO-+RH—-ROH+R-, 

-OH-+-RH-+H,0+R:. (4) 


SKOPOCTH BCe€X 9THX 9JIEMCHTapPHbIX PpeakIMli M OMpeensM1OT CKOpOCTD po- 
WecCa OKUCJIeHHA yrseBoqoposa. 

HsBecTHo, uTo mpu nepexoye OT HU3KOMOJICKYJIAPHBIX COCAMHEHHI K BbICOKO- 
MOJICKYJIAPHBIM AHAIOTHUHOrO CTPOeCHHA HaOwOWaeTCH 3aMeTHOe CHM2KeHHE 
SKOPOCTH OKHCIeHHaA. Tak, HallpHMep, H30MpomHsOeH301 OKHCIAeTCH OYeHB 


y 


& 


Ss 


Moenouwenneld kucnopod 
83 


Moenouennol kucnopod 


7) 100 130 LN mun. g oo o 15 0 mu. 


Puc. 1. Ilormomenue kucnopoya noan- Puc. 2. IlormoujeHue kKucsIOpoqa nomm- 


Me€THJICHOM H Apyrumu aaudarnueckuMu 
TouMMepamu mpu 150°. J — nomumeru- 
nex (M 437000); 2— nonumep, nouy- 
YeHHBI pa3omweHHem cmecu 75 Mom.% 


CTHPOJIOM HM MOH-N-H30MponuscTupo.0OM 

mpu 205°. / — nonucrupoa (M 700 000); 

2 — noan-n-nzonponuactupon (M 3120, 

coflepxKaHwe  H3O0NPOMHIbHBIX Tpylitt 
~ 100%) 


Wua3zometaHa u 25 mon. % jua309TaHa 

(M 440000); 38— nonumep, nomnyuen- 

HIM Pa3someHHem cmecu 75 Mom. % JH- 

azoMeTaHa u 25 mon. % juazo6yTaHa 
(M 668 000) 


erko, B TO BPeMA Kak €FO MOMMMep-aHaJIOF MOMMCTUPOJ OKHCAAeTCA C OOJIbIIHM 
pynom (1,2). Takoe yMeHbINeHHe CKOPOCTH OKHCeHHA B CyYae MOJIHMepoB 
OKeT ObITb OObACHEHO CIELYIONNMM COpa30M. OTPbIB aTOMa BOLOpOAa OT MovIe- 
yb yrepoxopoya (peaxuun (2) u (4)) CONpAXKEH C NepeXOJOM COOTBETCTByI0- 
ero yuacTKa MOJeKyJIbI OT TeTPasApuyeCKOH KOKPHrypalun K MIOCKOH. B cay- 


eK 
00a 


yae MOJIMMepoB 93TOT Mepexof CBA3AH C TepeMellleHHeM yaCTKOB IOJIMMep HOM 
Ile, UTO AOUMKHO MpHBeCTH K MOBBIMICHHIO SHeEprHu aKTHBAIMM PCaKIMH H, 
CIeOBATeIbHO, K CHW2KCHHIO €e CKOPOCTH (10 CpaBHeHHIO C 9HEPrHAMH AKTHBA- 
IMM MW CKOPOCTAMM aHAJIOPHYHBIX Peak HH3KOMOJICKYJIAPHbIX coeqMHeHHH). 

OrppiB aTOMa BOZOpOsa OT OOKOBOH rpyimupoBKU (MeTHJIbHOH, MPOmHJIbHOK 
u Up.) He cBA3aH C MepeMeleHHeM YYACTKOB MOJIMMepHbIX Weed B NePeXOAHOM 
COCTOAHHHM VW OuOKeH HMeTb TY KE JHEPIHlo aKTHBAMH, YTO U COOTBETCTBYIONIME 
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0 «50—S—«iCmnpe Sy em 
Noenowenner huenopo Oe NOWeHHbIu Kucnropog 
Puc. 3. 3aBHCHMOCTb MexK]y UH- Puc. 4. 3aBHcHMOCTb MexK]y UYHCJIOM 
CJIOM Pa3PbIBOB Ha TpaMM MOJIu- pa3pbIBoB Ha rpaMM MOJIMMepa UH Ko- 
Mepa H KOJIMUECTBOM MOrJIOMeH- MHUCCTBOM MOrJOULeHHoro KucTOpoOLa 
HOrO KHcIOposqa pH oOKucuJe- IPH OKHCJICHHM MOMMCTHpOMa HW MOVIN - 
fe} 

HUM aucbaTHuecKAX NOMMepoB n-Hu30lIponuacrupoma mupu 205°. O6o- 
pu 150°. O6o3HaueHuaA Te xe, 3HauUeHHA Te Ke, UTO Ha puc. 2 


yro Ha Duc. | 


peaKIMH HH3KOMOJeKYAPHEIX coequHenul. IlosromMy MOxXHO OXHTaTb, TO 
B CTYYae MOMMepOB, CoMepxKalllMX CPpaBHHTeMbHO KOPOTKHe OOKOBbIC OTBET- 
BJICHHA, OKUCIeHHe OyJeT HATH MpeHMyMeCTBeHHO 110 OOKOBbIM LelAM. 

C nembio MpoBepKH sTOrO]NpeANOORKeHUA HAMM ObLIM CHHTE3HPOBAaHbI MNOJIM- 
MeTHJICH H TMOMUMepbl, COJep2Kalllde MeTHJIbHbIC H MPOMHJIbHbIe OOKOBHIe rpyn- 
MHPOBKH (pa3loxKeHHeM [Ma3OMeTaHa HJIM CMeCH COOTBETCTBYIOULUX MHa30coe- 
uHeHnit B mpucyrcrBuu BF; (*)), afmomu-n-u30nponnsacTupod (aKHJIMpoBaHieM 
MOMMCTUPOMa H3ONPONMAXIOPHAOM B upucytcrBuH AICI, (*)). 

IIpoBeyeHHbIe OMbITbI NO OKHCJICHHIO MOJIYYCHHBIX MOJIMMePOB MOKAaS3bIBaIvT, 
YTO BBeJeCHHe OOKOBbIX PPYNNHPOBOK Pe3KO YBeHYMBaeT CKOPOCTh MOPIOULeHHA 
Kucmopoya (puc. | u 2); OMHOBPpeMeHHO BO3spacrTaeT H YMCIO MOJeKYJI KHCMOpPONa, 
3aTpauyMBaeMbIX Ha Pa3pbIB ruaBHOH wWenu (puc. 3 u 4), T. e. OKMCMeHHe B 3TOM 
cayuae JeHCTBUTeIbHO Her aBHbIM OOpa3soM MO OOKOBHIM WenAM. 

IIpu mpobeqeHuH OKHCICHHA MOJIMMePOB, MOJIYYeCHHbIX Pa3JIORKeHHeM va- 
30COCEAUHEHHH, H MOJH-N-H30MponHcTUposa NO Gombmo0H rayOuHEt (100O—150 ma 
Oz Ha | rnomMMepa WIA NOmMMeTHIeHa HW Ap. Hu S—10 Ma Os Ha | r nomMMepa 
AIA MOJIM-N-H30NponusicTuposa) HaOTOaeTCA 3alINBaHue MOMMMepa B Pe3yJIb- 
TaTe OO6pa3s0BaHHA IPHPHbIX MOCTHKOB (OMpeeeHO C MOMOLLbIO H. K.-CMeKTPOB) 
M@xXK]LY MAKPOMOJIeKyJIaMH (CM. TakxKe (°)) HW MOABJIeHHe B CHCTeMe OUCHb HU3KO- 
MOJIe€KYIAPHOH (pakuuH. Bo3MoxXHO, YTO STH H3MCHEHHA CBAZAHbI C MpOTeKa- 
HHeM OMMOVJIEKYJIAPHOH peakIMH Cc yuacTHeM AByX KuCcTOpoRcomepxKallux palu- 
KaJIOB 10 cxeme (°): 

| 


| | ne 
| 
CHg CHes | CH, — O — CH 
| | ea | 
FG, — Oe) at Oe Che enn en nec CHp 
| eae ehee 1) | | 


(ee CHg 
| 


[lonnctupoa mpu OKHCIeHHH He 3alMBaeTca BIWIOTh JO rayOuHEI~20 ma Oz 
| 1 nogqumMepa, uTO, NO-BHMMOMy, OObACHAeTCA HH3KHMUM KOHILEHTPaluAMH 
AUKaJIOB B CHCTeMe (HH3KHE CKOPOCTH OKHCJICHHA). 


Hay Ho-nccseqoBaTeIbCkKut Tloctynusio 
(PH3HKO-xuMuYeCcKHH MHCTHTyT uM. JI. A. Kapnosa 29 IX 1958 


WMTHPOBAHHAA JIMTEPATYPA 


1R.B. Mesrobian, A.V. Tobolsky, J. Polymer. Sci., 2, Ne 5, 463 (1947). 
Onion ko ALL 104, None LOI 1955.) 2 Ge EB. Hy Bratwn, DT. B. Rito des, 
ans. Farad. Soc., 50, 934 (1954). 4D.J. Metz, R.B. Mesrobian, J. Poly- 
me Sci., 16, 345 (1955). © A. HW. Jipuwo6epr u op., DKIMX, 30, 1, 120 (1957). 
IO. A. Anexkcaungaposa, Xyau lOf-au, A. H.W paseguuxos, C.C. Mex 
egqes, JIAH, 123, Ne 6 (1958). 
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Jloxnagn Aranemun nayx CCCP 
195% Tom 124, Ni 2 


PH3BHTECKAA XHMH, 


A. A. ANIHH uv JI. F. BOJIXOBATHHOB 


MV3MEPEHHE CKOPOCTH FOPEHWS NOPOXA B YCJIOBUAX 
JIETOHALLMOHHON BOJIHbI 


(ITpedcmaenexno axademuxom B. H. Koxdpamvesoim 16 VIII 1958) 


HecoMHeHHO, JTO CKOPOCTb TOPeHHA OTJCJIbHBIX 3ePeCH B JeTOHAMOHH 
BOJIHE M€Hbille CKOpOCcTH JeTOHalMH. OHakO MpsAMble H3MepeHHA CKOpCc’ 
ropeHuA Nopoxa npu aBsenuax nopsyzKa 20000 xI'/cm? upesBpmuahHo TpyyH 
B sutepaType MMeIOTCH JIMIlb JaHHbie Bacce (') no u3MepeHHAM CKOPOCTH Trop 
Hua 0 10 000 KI/cm?. Bacce ycTaHoBsleHO, YTO CKOPOCTb ropeHuA MpAMO Ip 
NOPWHOHAIbHa JaBJICHHIO, MH JIA MOpoxa, anaslorM4HorOo MoO cocTaBy Mopo: 
HB, nowyyeno a6cooTHoe 3HayeHve CKOpOCTH TopeHHA, paBHoe 0,95 m/c 
npu 10 000 KI’/cm?. Ecam Janupie Bacce 9KcTpanowupoBaTb Ro JaBsenuu 50 000 
100 000 kI/cm?, To 21a BpeMeH CropaHHsA MOPOXOBbIX 3epeH B YCJIOBHAX JeTOH 
IMOHHOM BOJIHBI MONYUaIOTCA 3aBbIWeCHHbI€ 3HAYCHHA B CPaBHeHHU C BpeMeHaM 
yCTaHOBJICHHBIMH Ha OCHOBaHHH JaHHbIX 10 KPHTHYeCCKHM JMaMeTPaM H NO ¥ 
ME€HEHHIO CKOPOCTH JeTOHALlHH NOPOCMKOB B 3aBHCHMOCTH OT JMaMeTpa Zaps] 

Topenue 3epHa nopoxa HJM B3pbIBYATO 

BelleCTBa B CTOHAUMOHHOH BOMHE WOK 
a MIpOTeKaTb C OobuUIeli CKOPOCTbIO, 4eM 
CTaTHYECKHX YCJIOBHAX, TAK Kak B TepBi 
ciydae cropaeT 3epHo, Nosorpetoe aly 
OaTHYeCKHM CKATHEM. 

Ham Hen3BeCTHbI HH BeJIMUHHBI pas 
é rpeBa 3epHa, HH TemMepaTypHble Kosh¢ 
WHeHTbI CKOPOCTH TOpeHHA pH CBepXB 
COKHX aBJICHHAX, NOSTOMY NMpeycTaBsAl 
HHTepec IIPAMbIe H3Me€PeHHA CKOPOCTH I 
penua. Mcnonb30BaHve meTola HOHE 
aa ero Kpemenna MOPOxoBolt , WMOHHOTO 380H]a, MO3BOJIAICIILETO U3 
Piscean Comal ies Sa to PATb KOPOTKHeE NPOMEXKYTKH Bpemer 
Hall pexkuMHorO Sapaga; e—domray CACAO BOSMOX%KHBIM HSMepeHHe CKOPOC 

“ TOPeHHA MOPOXOBOrO 3epHa HEenocpejcTBE 

5 HOB JeTOHAUMOHHOM BosHe. (I]pumeus 
MMHCH HaMH oclluorpap OK-17mM, o6nanarcmuli MakcuMasbHoL CKOpCctT! 
pasBepTku 30 cM/ucek, ¢ 9KpaHa KOTOpOrO NpousBoxnsccb dotorpadupor 
HH€ HMMYJAbCOB, NO3BONAN H3MCPATb KOPOTKHE HHTePBabl BPeMeHH C TOUF 
cTb10 0 0,01—0,02 p ceK.) 

Aas HSMCPCHHA CKOPOCTH TOpeHuA TWwacTuHka nopoxa HB moutupopawé 
Ha N€peBAHHOW peHke WHpHHOH 20 MM, Kak 9TO NoKasaHo Ha pue. 1. Tlopoxop 
mulacTuHKa (pasmepom 4 X 4 X 0,3 MM) momemanach Ha aTunKoM Ks. Uto 
TPIT CEES a SE eee TOJCTBIM CO€M MlacTeHHa, | 
ae WOH Y4aCTOK B WeHTpe BepxXHeli NOBepxHCc’ 

CPpXy BCe 3aKPbIBaJIOCb MeAHOM chombroli c HeGonbWUM BbIP€E3OM Hay cBoG 
HOH MOB€PXHOCTbIO NOPOXOBOH NMaCTHHKH. 

Ha naanxy Hakleupanach KapTOHHAA KOpoOKa c ceyeHnem 20 X 20 mm, 
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-T 50/50 c uacruyamu ne6onbmoro pasmepa (™pumepxo 0,02 mm). Jleronauueli 
‘TOPO sapsana 3anaBaicA pexumM ropenua. Tak Kak pasMep 3epHa pexuHMHOrO 
apajla Ob Ha NOpsMOK MeHbINe TONULMHbI NOPOXOBOH NWlaCTHHKH, TO MOKHG 
4HTAaTb, YTO TOPeHHE MIaCTHHKM MpOTeKaeT B CCHOBHOM 3a TOUKOTI DKyre u jap- 
‘CHHE IPH STOM HE CHJIbHO MeHsAeTCa. B TOM calyuae, U3MeHSAH MOTHOCTh pexkum- 
OPO SapsAsla, Mbl MOXKEM H3MCHAT LaBseHHe, IPH KOTOPOM MPpONCXOLUT ropeuue. 
Ilpu AeToHaunH pexumuoro sapAfla NETOHALHOHHAA BOJIHa pacnpoctpanavach 
_HallpaBJleHuu, MOKasaHHOM Ha pure. | crpenxoii. pu sampikanun NepBoro jat- 
HKa 3allyCkalaCb pa3BepTKa ocuMNorpada. Korgza Bona OXoMuIa oO 
CTpHaA JaTuuKka Ky, ycTaHOBJIeHHOrO Hal Kpaem CBOOOLHOLi NOBepXHOCTH Nopoxa, 
a 2kpaHe OCcIMINOrpadba noABAacb 
€pBad oTMeTKa. Mb cunTamu, 4TO B 
TOT MOMeHT Tponcxosnso NozKuraHue 
opoxa. Jlaruux Kz 3ambiKaca pu 
OJIHOM CropaHHH Nopoxa, pu 9TOM Ha 
KpaHe OCInJNOrpada NOABIANAaCb BTO- 
aa OTMeTKAa. 
_ Tloq nopoxosoi muacruuKoit Bcerna 
OrlO OCTaTbCA HeKOTOPOe KOMHUeCTBO 
osiyxa. Sta BoskymHaa mpocnoiixa, 
MKHMAACh NO WeEHCTBHeEM YapHOli BOU- 
bI, pasorpepaetcA MW MO>KeT BOCTIVIaMe- 2 40 60-107 Ki fem? 
WTb MOPOXOBYt0 MWaCTHHKY; B 39TOM Culy- P 
ae BOCIaMeHeHHe NOpoxoBoli nacTHH- Puc. 2. 3aBucumocts cKopocTH ropeHus”no- 
H OCYILCCTBIIAeTCA C TBYX CTOPOH.  poxosofi nnactuHKH oT 1apneHHA BO dbponte 
lostomy H3M€pe€HHOe BpeMA TOPeHHA AeCTOHAMWMH PeXHMHOFO 3apsfa 
IBavBaJIOCb H CKOPOCTb ropeHuA UW CUH- , 
alaCb PaBHOH u = h,/At, rae hy) — HavalbHaA TOMMIHHA NOPOXOBOK nJLaCTHH- 
Hd, a Af — nHTepBasl BPeEMEHH MexKy MepBbIM H BTOPbIM uMNywbCamu. B page 
1y4aeB BOSAyWIHaA MpocOKKa MOrvia OTCYTCTBOBATb, TOra NOA*KuUranne OyjerT 
POHCXOJMTb TObKO C OMHOH CTOPOHbI, H CKOPOCTb TOPeHHA, BbINHCIeHHaA 
M 2Ke cmocoOom, OyeT 3aHH2xKeHAa BBO. : 
TlockombKy He ObWIO yBepeHHOCTH, YTO BOCMIaMeHEHHe NOPOXOBOli MwacTHH- 
i Mpousouyer Tak, Kak 9TO Mpemnonarasocb, TO CKOPOCTb rOpeHHA BO BCex 
[bITaX NOJCYMTHIBA ACh OHHAKOBO H Pe3YJIbTaTbl HAHOCHJIHCb Ha OLWH rpaduk 
uc. 2). I]lnorHocTb pexuMHOoro 3apswa u3smMeHsAuach oT 0,60 yo 0,90 r/cm?®. 
ABJICHHE B TOUKe PKyre, MpH KOTOPOM MPOUCXOJUT TopeHHe, TpHOJHKeEHHO 
YICUMTHIBAIOCb TO H3BECTHOM dopmyse p = e,D*/(k + 1), npnuem k pt no- 
raid paBHbiM 3. 
3 as 2 BHHO, YTO CKOPOCTb TOPeHUA JIMHEMHO BOSpacTaeT C YBeHYeHHeM 
BIeHHA. Bce SKCNepHMeHTaJIbHbIe TOUKN pacioaraiwTcA AByMA Tpynnamyu, 
CMHHe 3HAYCHHA KOTOPbIX pa3JIMUaIOTCA IIPHMePHO BYBOe. 7 
MoxkHO CielaTb OKOHUATCJIbHbIM BbIBOJ, YTO B YCJIOBHAX sae ypp se parte 
MHbI CKOpOcTb ropeHusa mopoxa HB cocrapaser oxoo 200—300 m/cex (pu 


000 xI/cm?). 


% I] MHJIO 
VMuctutyT xumuyeckolt du3HkH 9 ott ee 


AxaylemuH Hayk CCCP 


IIMTHPOBAHHAA = JINTEPATYPA 


1]. Basset, J. Basset, C.R., 14, 649 (1950). 
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Jlokxagn Axagemunu nayx CCCP 
1959. Tom 124, Ne 2 


PH3HTECKAA XHMH} 


A. M. BPOJICKHM, P. A. KAJIHHEHKO 
Mi usieH-Koppecnongeut AH CCCP K. I. JIABPOBCKMM 


OB H30TONHOM 9®MEKTE TPH KPEKWHIE IFAHA 


B craTbe paccMaTpuBaeTcaA BeIM4HHa M3OTOMHOrO appekta NpH KpeKHHT 
3TaHa, MeweHHoro paguoyrmepogom C'*. 

B paOorax (},”) paHee ObWIO MpOw3SBeLeHO SKCICPHMEHTAJIbHOe UCCIELOBE 
HHé Kpekuura mpomana C,H;— C'*H3 u C,Hs— C!4H;. [pu 2Tom 43 u3MepeHH 
aKtuBHocTu OOpa3yloulerocad MpH KpeKHHTre MeTaHa* OblWIO ycTaHoBeHo (7 
utd cBa3b C!2— Cl? pperca mpumepHo Ha 8% uae, YemM CBaA3b C'4— Cl? na 
C8 C!2, Kax ormeueHo B (?), OobUIad BeIMYHHa ScpeKTa uU efO PaBeHCTB 
maa Cl!— C!* w C!3— Cl? nporuBopeuaT TeopeTH4ecKol oleHKe (*), OCHOBAE 
HOll Ha HCMOJb3OBaHHH MeTOMa MepexOAHOorO COCTOAHHA. 

OHO 43 BO3MOXKHBIX OOBACHEHHH STOO MpPOTHBOPe4dHA CBA3ZAHO, MO HalleM 
MHeHHIO, C TEM, YTO B Cly¥ae MOJeKYJI, KOTOPbIe OOaawoT MJIOCKOCTbIO CHI 
MeTPHH, MepmeH,uKyApHOH HanpaBJeHHIO WenmouKH, BBeqeHHe B yruepo) 
ubiif CKemeT MeyeHOrO yrulepowa HapyliaeT yKa3aHHy!O CHMMeTPHIO WH CHHMat 
CooTBeTcTByoulee + KBaHTOBOe BbIpowsenne (*). Hanuune BbipoxeHr 
JWI HeMe4eHbIX MOJICKYJI HW CBA3AaHHOe C HHM HaJIM4He COXpaHsAIOUenc 
iIpH pacmaye YerHOCTH OFpaHW4NBaeT YHCIO BOSMOXHbIX KOHCUHBIX COCTOAHE 
pactalaouleHcCA MOJICKYJIbI H TEM CaMbIM, BOOOWLe FoBOpsA, OOyCOBMBAaeT C 
ULCCTBEHHOe H3MeHeHHe CKOpOCTH pacMajla NO CpaBHeHHIO C M€YeHbIMH MOU 
Kylamu. YKa3aHHoe COOOpaxKeHHe HOCHT BeCbMa OOWHH XapaKTep H He CBA3A! 
CMellMaIbHO C HCMOJb3OBAHHEM MpeACTaBJICHHA O MepeXOMHOM COCTOAHUM 
OueBuHO, YTO CyYLeCTBOBaHHe HW BeHUHHA H30TOMMYeCKOrO acdpeKTa upesBi 
yaliHO CYUIECTBeHHb! JIA MpOBePpKH NOMORKeHHH WH METOAOB pacueTOB XHMHYECKE 
KMHETHKH. 

B cBa3H CO CKa3aHHbIM HaMH OblIO MpoBeweHO UCCIeOBaHHe HM30TOMMY 
ceKoro 9dpekTa Mp BbICOKOTeMMepaTypHOM KpeKHHre CMecu 3TaHa C!2H, — C}%} 
u Cl?’H,;—C™“H;. Mexany3m pacnawa 9TaHa CyUleCTBeHHO Mpollle MexaHua 
pacnafa nponana, mpwteM MoJiekyJbl C,H,, B oTMH4ve OT C3Hg, cogepaxaT ye 
Hoe 4HCJIO aTOMOB yrJieposa. 

OnbiTbI MpoBoMNCcb pH TeMnepatype~850° u AaBseHnu 50 — 80 mM pr. c 
mO MeTOJHKe, ONMCaHHOH B (°,°), B peakTOpe C MpaKTHYeCKH MOJHBIM nMepeM 
wuBaHieM. B Takom peakTope (°) KOHMeHTpalluA Ka2K Oro MpokyKTa B Mpopear 
poBaBuleli CMeCH MPAMO MpOMOpHOHaJIbHa KOHCTaHTe CKOpocTH ero O6pa30 
HHA, TaK YTO Ye/IbHas AKTHBHOCTb HeKOTOPOrO KOHEYHOTO MpomyKTa mps 
MpOMOPUMOHAJIbHa OTHOLICHHIO CKOpOCTH OOpa30BaHNA COOTBETCTBYIOWLerO aKTH 
HOrO COeMHEHHA K CKOPOCTH OOpasoBaHHsA ero HeMeyeHOrO aHasora. Pasi 
JieHve M alaJIM3 MpOyKTOB peakWHH MpOvSBOAMIMCh XpomaTorpaduyeckh ( 
Vcxogqubli 9TaH, COCTOABLUIMH u3 CMecH CPH« nu CH, —CH,, o6say, 


akTuBHocTbio A = 213 umn/Mun. Ha | MM pT. cT. B CueTUHKe BHYTpeHHero 
Nlouimenua CbM-8, 4To cootsetcTByeT nmpHMepxo 1520 umn/mMuH-Hem?. Jaa 
ACICHHA BOSMO?KHBIX MaJIbIX TIPHMeCeH He€aKTHBHbIX 9THIeHa H MeTaHa HCX 
HbIit Tas OUMULaICA XpoMaTorpatpH4¥eckuM cnoco6om (*) 


* ' ' 
(Idou330q40¢c8 BP SRa MS ued AKTHBHOrO HW HeakTHBHOro Mponana. AKTHBHOCTH Apy 
MPoAykToB, KpomMe Meraua, B (?) He npHBogatcs. IIpH stom WaHHbIe no AKTHBHOCTH OOpa30B 
ieroca MeTaHa JaHbl TOMbKO AByX BeCbMa rviyOoKuXx crTeneneli npespaiieuug. 


340 


Kak nokKa3aJIw Ppe3yJbTaTbI ONbITOB, B WMPOKOM HHTepBayie crenereh mpe- 
PalleHKA AKTHBHOCTb NOMyUalcWerocA STHIEHA HE OTMMYAETCA OT @KTUBHOCTH 
TaHa c TOUHOCTbIO 20 1%. B To x®e BPe€MA AKTVBHOCTb M€TaHa PaBHa He 1/, A 
TO JON2KHO ObliO Obl HMETb MECTO NPH OTCYTCTBUN sqqekta, a 3HaUHTeMbHO 
nxKe. 

B ra6n. 1 npuBefeHa akTHBHOCTb MeTaHa B Mmpoleutax oT 1/, A B 3aBUCHMO- 
TH OT COMepP2KaHUA STHIeHA B MPCKPe€KuUPOBaHHOM ra3e. Kak BuAHO u3 TaOH- 
bl, €AKTHBHOCIb ME€TaHa NpuMepHO Ha 10% 
iuxKe 1/, A MW CPaBHUTeNbHO MaJlO MeHAETCA Ta6auna 1 

riyOunoh peakuuu. Halimennoe 3sHauenne 


oO 

ig0TOnNHOrO sddekTa OH3KO NO BeMYHHE K ae COREPMAHHE | A eTHPHOCTE 
[OJIYYEHHOMY B (2,7) AJIA WpOmana, Phe KpeKHHra B . oH 

I]pupelennpie JaHHBle NOATBepK Lalor Co ieboc fseapsatcem aad or 
Ipexe BCerO Ha MIpuMepe STaHa AaHOMAJIbHO ) Eat liam s— 
jobWO0e 3HAYeHHeE usOTONMYECKOrO sq deta 
$ peakUMH MeTaHCOOpasoBaHUs, yka3aHHOe oe ter 0ges 
JaHee JIA culy¥ad Kpekuura mponaua. IIpu 30 hes ae 
TOM OfMHAKOBCe NO NOpsA,Ky BeJHYHHDI 88 12,3 86 2 
sHayenne sdcbekra mo MetaHy Aa C2He u 90 16,2 87 +2 
DsH, MOKeT CY2KUTb APryMeHTOM B Nosbsy eo a ae 


JTBeP2KMCHNA O HAaMYHH OMMHAKOBbIX 9Ta- 
10B npv OOpasopaHuu CHa B OOonx culyyanx. 

Ii pumeuanue npu Kkoppexmype. IIpopeyeHHble HaMH MpeBapuTeJEHbIC ONBITHI 
Jo u3yyeHHIO KpeKHHTa cmecu sTaHa C!*H,—CV¥Hs; u C4H,—C™H, noka3aJn, 
ITO NIpH 3TOM H3OTONHBI sihekT NO MeTaHY SHAUMTeJIbHO MEHbIe, YEM MPH 
spexuure C!?H,—C™“H,. AKTHBHOCTh MeTaHa B JaHHOM CJlyyae BCerO MpHMep- 
40 Ha 5% Menbule !1/,A. STO MOKeT CYKUTH NOATEEPRACHKCM EbICKAsAaHHOTO 
TpeANONO*KEHHA O TOM, YTO aHOMAJIbHO COMbIaA BeJHUMHA H8OTONHOTO adexta 
ap Kpekuure sTaHa C'?H,—C™H; o6ycvloBiMBaeTCa KBaHTOBbIM sdqbeKToM, 
CBA3AHHDIM C HapyieHHeM CHMMeTpHH. 
| Tlectynvso 
24 1X 1958 


HWUTMVPOBAHHAA JIUTEPATYPA 


: 5 
1p. P. Stevenson, C. D. Wagner, O. Beek, J. W. Otvos, J..Chem. 
Phys., 16, $93 (1948). 7? H. M. Frey, C.J. Danby, ©. Hinshelwood, Proc. 
PRoy. Scc., A, 234, Ne 1198, 201 (1956). * J. Bi geleisen, J. Chem. Phys., 17, 675 
(1949); 66, 823 (1952). 4J). Jangay, E. Juguug, KpaHTopasd M€XaHHKa, 1948; 
5A. M. Bpoacxul, P. A. Kaaunnenko, K. Tl. Jlappospcexunh, B. B. Tu- 
vos, JIAH, 116, Ne 5, 789 (1957). ®°A. M. Bpoacknui, P.A. KanuHeHKO, 
K.O. Jlasposcxud, BB. Tutos, JAH, 117, XN 6, 1013 (1957).7 A. M. Bpog- 
cxut, P. A. Kannuenxo, K. NM. Jiappospcekuit. MNpoOnembl KvHeTHKH HM Katar 
avza, 9, Wsy. AH CCCP, 1957, crp. 899; XuMm. H TeXHOJI. TONHBA, Ne 8, 18 (1956). 
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Jlorxann AkagemMuu HayR cccP 
1959. Tom 124, Ns 2 


PH3HTECKAAH XHMHA 


Esrenuit BYEBCKMM 


VCHOJIb3OBAHUWE KAMEJIbHOrO PTYTHOFO IJIEKTPOAA 
WIA ONMPEAEJEHUA KOIPOMUMEHTOB WHdPy3un 


(ITpedcmasaeno axademuxom A. H, Ppymxunoim 1 IX 1958) 


I YpapBHeHyune npefeAbHOro huppy3uoOuuHOro TOKA 


Vismepenue mpesenbHoro uppy3suoHHoro TOKa KallembHOro PTyTHOrO 
QIeKTpOMa MO3BONAeT paCCdMTaTb uppy3voHHpt KosppHiMeHT BellecTBa, 
yuacrByioulero B 9eKTpowHom mpomecce. [Lia STO WeTH, OMHAKO, HeOO XOHMO 
UMeTbh NOCTATOUHO TOUHOe ypaBHeHue AudpysnonHoro ToKa. YpaBHenue Vn- 
KOBHYa 

ig = 0,627 nFeyn” tf* D”, 
KOTOPBIM MOJb30BAIHCb JIA 2TOM Wem (1), ABJIMeTCA OYeHb TpyObIM mpHowu- 
»keHuem (2), TaK Kak Ip eFO BEIBOZe He YUTeHbI HEKOTOPble IpPeKThl, XaApaKTep- 
HbIe JIA KamMebHOrO PTyTHOrO 3JIeKTpOa: 

1..Chbepuyeckaanx Audbdys3ua. B pesyabTare MHOrOUHCJIeHHBIX 
9KCICPHMEHTAIbHBIX H TEOPeTHUECKUX HCCMeLOBaHHH (*) ObIIO yCTAaHOBJeHO, UTC 
KPMBH3Ha PTYTHOM KalIM ABJIACTCA NPHYHHOM ONOMHUTeCbHOrO yBeMYeHHA 
mudpy3HOHHOrO TOKa B pesybTaTe ciepueckoli Auppysuu. Tounoe peilexue 
3TOrO BoMpoca 6EI0 AaHo B 1953 r. ofHoBpemeHHO Koyreukum (*) u Mattyqon 
(*), KOTOpbIe MoKa3auu, UTO y4eT ccbepuyecKoH Luphy3uu MpHBOAMT K MompaBor- 
HoMy MHoxuTeo (1 + 3,9 x) 41a MrHOBeHHbIX 3HaueHHH TOKa HH (1 + 3,4%p) 
WWId Cpeqwero 3HaueHuA MpemembHOrO ToKa B ypaBHeHHu VabKoBnya. 3yeck 
x= Dm" tls wan x)= D'2 mst, t—Bpems C Hadasla KUSHH Kalin, fy— ne 
PHO KalaHua B CeKyHax. 

2,39p>bekKT 2XKPaHHPpPOBaHuUA. BeneqcrBue O1M30cTH KanuJ- 
jqapa K pTyTHou Kane Auppy3ua kK BepXHel ee uacTH 3aTpyqHeHa. Ecau mpex- 
MOIOX%KUTb, YTO YaCTb MOBEPXHOCTH KallIM, yaeHHad Jo pacctosnua $ = 


=) 3/, xt or Kanuniapa (5 — Mepa rilyOuHbl KOHMCHTPallHOHHBIX H3MeHeHHI). 
He yuacTByer B WIEKTPOMHOM Mpollecce, MOMyYaeTCH MOMpaBOUHbIli MHOMKUTEIE 
(1—2,3 x) aia mMruoBeHHoro u (1—2,0x,) aaa cpequero ToKa. Mmea B Buy, 4TC 
X MX, OOvl4HO MeHbure 0,1 npu HeyueTe KBaApaTHUHbIX YWICHOB, ITY MOMpaBKy 
MOXKCM BbIPAa3HTb KaK YMCHbUICHHe MOMmpaBKH Ha ciepuyeckylo Aubbysuw 1 
(1 + 1,6 x) una (1 + 1,4 x,). OueBuquo, uTO 9Ta MOMpaBKa MpeyBemu4yeHa 
Tak KaK B JeHCTBATCIbHOCTH 9KPAHHPOBAaHHad YaCTb NOBEPXHOCTH BCe Ke MpK 
HuMaeT HeKOTOpoe y4actue B 3eKTpORHOM Mpomecce. [Ipu nonbiTKe nomyyHT! 
Oomee TOUHOe peutenne Marya (*) noy4H ypaBHeHHe, B KOTOPOM 3TOT NompaBoy 
HbIii MHOXKUTCIb YMCHbUICH B pe3ybTaTe 9kKpaHupyloulero AelictBua Mo (1 4 
+2,3x) una (1 +.2,14%,). 

3.9ppeKkT yMCHDILCHHA KOHMECHTPanUuUN XMEKTPO 
XHUMUYeCCKH AKTHBHOrTO KOMNOHECHTA B Henocpes 
CTBCHHOH OWH3SOCTH K OTBEPCTHW Kanuaaapa Ont: 
BIICPBbIe IKCIECPHMeHTAIbHO uCCIefOBaH XaHcoM, Xeue u Moiipepom (5). 37 
aBTOp I N0xa3ana, UO IpPeKT OSCHHCHHA IIEKTPONMTa NPHBOAMT K MOH KeHUE 
CHJIbI TOKA, KOTOPOe TaKxKe MPOMOPMHOHAIbHO MapaMeTpaM XM Xp, M BbIPaxaerT 
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A Nepe3 MONOMHHTeIbHOe YMeHbINeHHe MOMpaBOUHOTO MHOKUTeENA Wa ccbepu- 
eCCKOH uppysun. 

TH Tp spekta, CleqoBaTeMbHO, MOTYT ObITb BLIPAKCHEI OJHHM TlompaBou- 
BIM MHOXKUTeIEM K ypaBHenuio MibKosuya B Buse (1 + A’x) ana MrHoBeHHOro 
pa (1 + Ax,) aaa cpequero Toxa, rae A’ u A apnsiotea SMNMPHUeCKHMH KOH- 
Tantamn (A’<3,9, A<3,4). 

4. Bausauue KanuaasapuHoro napaeuua. Bee ypaBHeHuaA mpeesb- 
oro AuppysHoHHoro ToKa BbIBexeHbI Mpx ycoBnu, uTo CKOPOCTb BbITeKaHHA 
‘TyTH mocrosuna. M3pecruo, ofuako, ¥To B HaYane xxKU3HH Kanan CKOPOCTb 
BITCKAHMA SHAYHTeJIbHO YyMeHbUleHa 3-34 BbICOKOrO 3HaueHHA KamWJIJIApHoro 
aBsenua Ps = 23/r, KoTOpoe JelicrByer npoTuB JaBmeuus, BbI3bIBaIOWePrO BbI- 
€kaHue ptytu. Ilo 2To# npuuyuHe B ypaBHenua cpeguero quppysvouHoro ToKa 
CHOMbSYeTCA CpeqHee SHaYCHHe CKOpOCTH BbITeKanuaA. HeckouIbKo styaulee mpu- 


WIMKCHHE MOKHO MOJIYUHTb, eCJIM B YpaBHeHHH JA MPHoBeHHOTO 3HaueHHA 
(adiby3HoHHOorO =TOKa 


tS nEOg —— (1 + A’x) 
tt 
(OBEpXHOCTb 9SJIeKTPOAa q BBIYMCMTb OObIMHBIM CNOCO6OM M3 BeCa Kall, HO 
WIA BeCa KallIM MCIOJIb30BaTb MpHO/IMxKeHHOe ypaBHenne, TipeJIox*KeHHoe CMH- 
‘om (°): 
| W (= mot (1 — 3/95 (mot) — 3/8? (tot) *), 


} KOTOPOM YUHTbIBACTCA M3MeCHeHHe CKOPOCTH BbITeKaHHA PTYTH Ha Pa3JIMUHBIX 
TaWAX pasBuTHA Kanu. Sfecb s=5,79-104 o/h, rae ¢ —noBepxuocrHoe 
laTspKeHHe pTyTH; fh — faBsleHve, NOM MecTBHeM KOTOporo pTyTb BbITeKaeT; 
Mo — CKOPOCTb BbITeKaHHA PTYTH B PTyTb (T. e. npA P, =O) B rpamMax B ce- 
cyHIy. 

IIpu wHTerpwpoBaHuH MosyueHHoro TakKuM OOpa30M ypaBHeHua 1a cpenHero 
‘oka moulyuaerca 


ig = 0,627 nFeymft{*D(1 +{AD*m—* ti — 
—1,4 5 (rtigt)* — 2,9 s? (11gt,)—* — 1,4 AD min” #5"), (1) 


3 KOTOPOM B MOMpaBOUHOM MHOXKUTEEe OMYULEHbI BCe BEIMYHHbI BTOPOrO MOpALKa. 
1a uMeTb B BUY, YTO HHTerpupoBaHue Helb3a MpoBectu or f=0, Tak Kak ypaB- 
enue Cura JaeT oTpullarerbuble 3HauenuA Aa W np oven Maupix ¢. ostomy 
{HTerPHPOBaHHe MpoBeeHO OT TAaKHX 3Ha4eHHH ¢, Np KOTOPbIX fg AaHHYMpyer- 
A. OurmOKa, KOTOPad pu 2TOM Momy4aerca, MOxeT ObITh OLeHeHA H3 TOUHOFO 
spaBHeHua WIat 3aBucumoctu W or ¢. Oro mpuBowMT K HeKOTOPOMY OCJIOxKHe- 
iMi0 BbIPaxkKeHuA. CooTBercrByioulad NompaBKa, COsepxKamad pasuyc Kanu- 
Ifpa, OOSIYHO OF€Hb Mala HM MOxKeT ObITb Onyulena. 

5. HempopMawuaA Kanan NOR BAUAHHMeEM ee BEeCa. 
{ak MoKa3bIBa‘or tpoTorpapuu OoMbUIAX PTYTHbIX Kaleb (,°), ux (popMa He 
(pepHuHa, a CKOpee rpyuieBu Ha, T. e. OHM MpeAcTaBAIOT cosoii ccepy C CHJIbHO 
JIMHeCHHOH WIedKOH. Ira WepopMallud cTaHOBHTCA 3aMeTHOH Mpu Bece Kalu 
ombure 4—5 mr. XOTA B 9TOM CJIy4¥ae MOBEPXHOCTb Kad MO CpaBHeHHO C 
IOBEPXHOCTHIO CHepol TOrO #Ke OSbeMAa H3MCHACTCA HE3HAYHTEbHO *, 9Ta Zeop- 
AAIMA MOWKOT MpHBecTH K YBeJIM4eHUIO TOKAa M0 ABYM MpH4HHaM: a) H3-3a yawe- 
IMA Kallld OT 9KPaHupyiOed NMOBepXHOCTH KaNuIaspa — sppexT 9KpaHupo- 
SAHUA MOAMKAeTCA; O) NOM BAMAHHeM OONbUIOM MMHeMHOH CKOpocTH BbITeKaHHA 
ITYTH Yepe3 WIeM4KY MOXKET MOABATHCA KOHBCKIWMA B IICKTPOJIMTe OKOMO WeHKH, 
IeCMOTPA HA MpuCyrcTBMue MOBepXHOCTHO-aKTHBHbIX BellecTB. B HacTosuee 
speMA BPAN JIM BO3MOKHO BoIPA3ATb KOMMYCCTBEHHO STO AOMOAHUTEbHOe MO- 
sbluieHHe ToKa. [loxTomy, mo-BuquMomy, Wemtecooopa3sHo padoTatb C KallIAMH, 
eC KOTODSIX MeHbi2 4emM 3—4 Mr HM MIA KOTOPbIX OCTaeTCA B Cue ypaB- 
1eHue (1). 


era eOe % (5 
* [Ipa pece)kanaa 16 Mr]sto yBengued4e}m032) XHOCTA COCTABACT TOABKO OKOO 0,3% (5), 
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Il [Ipopepka ypaBHeHHA npeeabHOro 
quddy3sHouHHorO TOKAa 


TlomyyenHoe ypaBHeHve MmpejleJibHoro mucbbysvonnoro ToKa (1) cofep2kH 
JIbe HEM3BECTHBIC BEIMUMHBI: LHdppySHOuHbli KoatpuunenrT D v 9MMHPHYeCKY!O KOE- 
ctanty A. STH BeJIHUHHbI MOXHO ONpeesHTb, UCCHeLyA 3aBHCHMOCTD nuddy- 
3HOHHOrO. TOKa OT CKOPOCTH BbITeKaHHA PTYTH 1%, Mepwofa KanaHHA to H BbI- 
coTbl cTo6a pTyTH A MeTOXOM NoOCJeOBaTeJIbHbIX mpHoumxenni. Jit TOF 
Wes nmpupeyem ypaBHenue (1) K Bully 


ta ig x 
— —4._-14+ B=—84A%, ¥ 
I= Kp oe KD" 4 ( 


rye D’ — npu6smKenHoe 3Hayenve KoappHunenta nupysun Di = D2 (1 + 8) 
a 5—coorsetcTByomlad Nonpapka; K = 0,627nF comet’; B= 1,458 (moto) 4+ 
4-2,9s?(1moto) “+1 AAsm, “t¢*D". 


Tak xax ig/KD%2—xsenuuuna nopayka equnmupt (1-- 0,2) npu ycroBHK 
uto 8 Maslo Mo cpaBHeHHIO c efuHHUeli, BMecTo (1’) MOxHO HanvcaTb 


y=8-+ Ax. 


B 9TOM ypaBHeHuH Y— SKCIIepHMeHTaJIbHO OMpedeiemMaA BeJIMYMHAa, eCJI 
qin A pu onpexesenuu TpeTbero Wena B B3xiTO HEKOTOPOe NepBOHAdaJIbHO! 
gHaueHue, HampuMep A=2,0 ("). B Takom cayyae HCCeqOBaHHe 3aBHCKMOCT! 
y OT X) MaeT BOSMOXKHOCTb oMpe 
ylemHuTb A u 5, cooTBeTcTBeHHO D 

Jina sToH We 6blwia nocTpoew. 
alinapatypa, C MOMOLIbIO KOTOPO 
MOXHO OblIO NpH perysHpyeMol 
nmepHowe KalaHusi H3Me€pATb TOU 
3aBHCHMCCTb peeIbHOrO TOK 
OT My), ty) HA. B KavecTBe SJIeEMeE 
Ta, ONpeeAOMLero BPeMA, B MPP 
Oope, peryaHpyrouleM NepHoy Ké 
NaHHsA, Obl HCNOIb3SOBaH YyKOpC 
Y€HHBIH MaATHHK C YBeJIMYCHHEI 
MOME€HTOM HHEPILHH, KOTOPbIi Ké 
yaicd Ha KBapleBoH mpu3me. H 
HWQKHCM KOHI€ MaATHHKa yKpel 
JIGHO 3ePKaJiblle, KOTOPOe OTP: 
wKaeT yd Ha PoTosyelky, KOM] 
3epKaJIblle HaXOQHTCA B Camo 
HH3KOM nooxKeHHH. Ilepnoqny 
CKHe 9JIEKTPHUeECKHe HMMYJIbCI 
NOJIWYeHHbIe TAaKHM OOpasoM, Mp! 
BOMAT B eHcTBHe THPaTpOHH 
peje H MOfaoTcA Ha 9JIEKTPOMa 
HHTHO@ BCTPAXHBAIOMee YCTPOHCTBO. OTO ycrpolicTBO HM KaNwJWIAp yKpernvier 
TaKHM OOpasoM, TO OOecMeYHBaOT OTCYTCTBHe BHOpalluN MpH OTPbIBe pTYTH 
Kalin. 

Cusia TOKa H3MepsaCb KOMIMCHCalHOHHO IPH BKJIOUCHHOM MapaJesbt 
TaJIbBaHOMETpy SJICKTPOJIHTHYECKOM KOHJeHCaTOpe B 3000 wb, Tak YTO Kome6 
HHA e€fO NOKA3aHHH YMeHbIUAaIHCb JO BeIHYHHbI OKOIO +1% or HOMHHAaJIbHO! 
SHAaYeHHA CHIbI TOKA. Mcnomb30BaHbl ObwIH KOHJeHCAaTOPH! 6e3 yTeYKH H MOMAp 
3aunn. Bo Beex cyuaax Jelalacb nonpaBKa Ha OCTaTOUHbIli TOK. 

Hcceqopanua mpoBoxwincb ¢ mpxHOangntenbHo 1,5-10-? M PbCl, 
0,1 N KCl+ 0,01 % KelaTHHbI pH 25° B BOJOpOAHOH aTMocdepe H IpH Hanp 
XKCHHH Ha sAueHKe 0,7 B. 
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Ha puc. 1 jana sKcnepymeHTabHO HalieHHaa 3aBNCUMOCTD y OT X,. IIpu 
BBIMHCJICHHH Y VW X, OblWIM HCNOMb3OBAaHBI CeyIoulNe 3HaveHUA: o = 430 ynH/cM, 
D'= 8,69 cm?/cex, A = 2,1. SHauenna D’ u A nonyyeubi B pesymbTate npel- 
BapuTesbHOrO pacueta. Ilo mMeTroxy HaHMeHbIEHX KBapaTOB Obi NOMYYeHBI 
aia A u D3Hauenua A = 2,17-40,08, D = (8,69--0,05)-10°® cm?/cex. Jlanupie 
rpaduka OTHOCATCA K Katlwism Beca Jo 4mr. Ja OOnbuIMx Kamesb BO BCeX CJY- 
4anx HaO/IOJaOCb MOMOMKUTEMBHOE OTKJIOHCHHE H3MEPEHHOLO TOKA OT BbINHCJICH- 
Horo mo ypaBHeHuto (1). 

IIpu kansaax Beca 16 mr 9TO OTKJIOHeHHe COCTaBIAIO yxe OKOIO +5%, TO 
3HAYHTEIbHO TIpeBbillaeT TpaHvUbl HOPMasIbHOrTO pa3z6poca (nopayKka +1%). 
B ta6n. 1 Janbl pesyibTaTbl TakOH Cepun u3sMepeHul. 


Taonnma 1 


Kanunaap Ne 1, nuamerp otsepctua 110 u, h = 30,4 cm, mpy= 3,02-10-3 r/cex, 
Co= 1,428-10-§ mon. PbCl,/ma 


ty, ceK ere ld ea Ai /i, % |W, Mr|| to, cex. ares ‘d oe Al /i,% | W, mr 
a ua 
4,84 14,60 13,93 +4,8 | 14,6] 1,23) 10,58 10,59 +0,0 3,7 
4,36 14,18 13,62 Sears alo 2leete OOM meet 0), OFF, 10,14 —0,7 3,0 
3,20 13,33 12,88 +3,9 9,8 || 0,80 9,59 9,66 —0,7 2,4 
2,69 12,78 12,40 +3,1 8,1 || 0,69 9,32 9,38 —0,6 2, 1 
2,38 12,42 12,09 +2,7 2 OF 68 9,07 Deal —0,4 1,8 
— 2,10 da OT 11,81 +1,4 6,3 |} 0,54 8,73 8,74 —0,1 1,5 
eed, OL 14,35 A549 +1,4 4,9 || 0,32 7,88 7,89 —0,1 4/0 


. ae 
| TlomyuenHoe sHaveHne KosdhPulnenta Audpy3suun HaxoLnTCA B MpekKpacHOoM 
COOTBeETCTBHH Cc KOsdduuNeHTaMH Anddy3HH WMOHOB CBHHILa, H3MeCPpCHHbIMU 


pyrumn cnoco6amu pu Tex xe ycnoBnaAx: D = 8,69-10°° cm*/cex (LtaKkeub- 


epr vu coTp. mo metrony Korpens (7)) u D = 8,64-10°° cm*/cex ((OxTaHoBa (8) 

‘no MeTOJY C BpallaloulMuMCHA JUCKOBbIM 9N€KTPOOM). 

Coduiickui rocyfapcTBeHHblli yHHBepCHTeT Tloctymn10 
Codun, Bonrapus 1 IX 1958 
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Jloxxagn AkayemMuu Hayk CCCP 
1959. Tom 124, Ne 2 


@H3HYECKAA XHMHA 


Bb. H. BYLIMAHOB u TL. C. BO3//BU)KEHCK MM 


K BONMPOCY O' BJIMAHHH KPHCTAJIJIOTPA®HYECKOFO 
HAMPABJIEHHA HA PEAKILMH WH30TONHOrO OBMEHA 
HA METAJWJIMYECKOM NOBEPXHOCTH 


(IIpedcmaeaeno axademuxom A. H. PpymKuHolm 13 IX 1958) 


Panee Hamu Opiio noka3aHo (},”), 4YTO rpaHH WHHKOBOrO MOHOKPHCTaJsa 
B pacrBope CepHOKUCMOrO WMHKa, COMepxKallleM PpaqMOaKTHBHbIM MSOTON Zn*% 
BelyT ceOa pa3iu4Ho. [path MpH3Mbl MpHoOperaeT OOJIbUy!IO AKTHBHOCTb, eM 
rpaHb Oa3uca. W3 Gompmoro uucia usMepeHu MomyYeHO CpefHee 3HadeHHe OT- 
HOWeHHA MpHoOpereHHEIx aKTuBHOcTelt I np/Joas= 108-+1%. OTmeyeno TaKxKe 
(2) pa3muuue B KHHeTHKe Mpolwecca OOMeHa aTOM — HOH Ha «CBexKHX» (TObKO 
UTO OTMOJIMPOBaHHbIX) MH Ha «CTapbIX» (BbIepXAHHbIX MOCME IJICKTPOMOMH POBKA 
500 uac. Ha BosAyxe) OOpasmax MOHOKpucTat0B WHHKa. Ha «ctappix» o6pas3- 
Wax OOMeH MpoTeKaeT 3Ha4HTeIbHO Me/IeHHee, HM BIMAHHE KpucTaMorpadu- 
weCKOFO HallpaBJeHHA B 9TOM Culy4ae BbIparKeHO MeHee Pe3kO (J pp/Ioas= 105%). 
Sro pa3imune B MOBeeHHH «CBeXxKUX» HM «CTapBIxX» OOpaslloB OObACHAETCH, 
OUeBHHO, HaM4ueM Ha MOBePXHOCTH MCCIEAyeMbIX KPHCTa/IMYeCKHX rpaHel 
OKHCHOM UIeHKH, Ka¥ecTBa KOTOpOM (TOMULMHA, CNVJIOWIHOCTh MH KPHCTaJorpa- 
(buyecKkad OpHeHTaluA) 3aBHCAT KaK OT BPeMeHH BbIepKKU MOMOTOBJICHHbIX 
ia OOMeHa OOpa3iloB B aTMoctbepe BO3Zyxa, TaK H OT KpuCTamorpapuyeckou 
OpHeHTalluad uccehyemoH moBepxHOCTH. OKCMepHMeHTa/IbHadA paOoTa B 9STOM 


HalpaBJIeCHHH MpoOMoKalach, H Pe3yJIbTATbI Ce H3/laralOTCA B HAaCTOALLEM CO- 
OOULeHHH. 


QIKCNePpHUMEHTAABHAA WAaCTh 


PesybTaThl, MOyYeHHble paHee Ha OOpa3iax nomatbio B | cm”, Onlin 
MpoBepeub! Ha OOpasziax C MoWatbio ucceaqyemol rpanu 6 cm”. V3 kpynubix 
MOHOKPHCTaJIOB IWHHKa, BbIPalleHHbIX MO pa3spadoTaHHOMy OMHUM U3 Hac 
MeTogy (*), BbINMIMBalucb OOpa3iibl pasmepom 40X 15 X 5 mm. UroOpr ucKkst0- 
UHTb BMAHHe Ha CBOMCTBA MOHOKPHCTala pexkuMa ero BbIpAalluBaHuA (HHAE- 
BUyalbHoro AIA KaxkOrO KpynHoro MOHOKpucrTata) (*), 43 OLHOFO GombuIOre 
MOHOKPHCTa/a MpHroTaBMBaloch mo 7—8 oOpasloB Karol U3 Tpex OCHOB- 


HbIX KpucTasImueckux rpanelt (0001), (1010) u (1210). Pestrenorpaduyeckue 

HCCICOBAHHA MOKA3aNIM, YTO OTKMOHeHHe paOoveH MoBepxHOcTH OOpa3zila OT 

3aaHHoro KpucTaliorpapuyeckoro HampaBleHHa He mMmpeBbliuaeT 3—6°. 
[logroroska moBepxHocTH OOpa3iloB AA uCCeOBaHUA M Mpotecc oOmeHe 

MpOBOMUIHCb Kak oOnmucaHo B (! ,”). 

__Pe3yabrarpt padorel MoATBepAulu panee NonyyenHBld sppekT anusoTpomuk 
B OOMeHe M@KAV rpanamu Ga3nca (0001) u mpu3mer 1 nonoxennsa (1010). Pas 
JIM4MA XKe BMHTCHCHBHOCTAX OOMeHa Ha rpansAx (1010) uw (1210) He o6Hapyxenc 
(B mpeqenax oumOKu u3mMepennit). 

Bold mpoBekeHbt H3MepeHHA AKTHBHOCTH, MpHoSpereHHOM OOpasiamu, Mp! 
pasHbIxX TemmepaTypax OOMeHa (H pH MpO4HX OAMHAKOBbIX yCMoBUuAX). Pesyub 

TaTbl STAX W3MepeHHH HMWOCTpupyioTca puc. 1. Buguo, 4To c NoBbMeHHel 


Temuepatyppt or 0 qo 69° axTHBHOCTb, MpHoOpereHHad OOpa3ilamu, Bospactae 
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s 3—4 pasa. Ilo 9Tum pe3yibTaTam BETuuCHeHa SHeprudA akTHBalluH Mpomecca 
\OMeHa Zn<—Zn**. Cpequee 3Ha4eHue ee WIA HHTepBaia Temmepatyp ot 0 yo 
19° coctasasaer 3700 Ka/Momb» Ha rpaHn Oa3uca nu 3400 Kan/Monb Ha rpauHu 
IPH3MbI. 

_ Bobi uccreqosan TaKxe mpouecc oSpatuoro o6mena, Korza paqMoakTuBHble 
feTalmdeckue OOpasitbl NorpyxXasucb B HeaKTHBHbI pacTBop cepHoKucsoro 
luHka. PagquoaKTHBHOcTh HaHOCHJacb Ha MeTasM4eCKHe OOpasitEl MOCpeACTBOM 
Ipamoro oOMena, T. e. MOrpyxKeHHeM HX B paduoaKTuBUblii pacrBop CepHOKHCJIOrO 
IuHKa. B camom Hauane oOparubili 
)OMeH MpoTeKaeT o4eHb OnicTpo. Ilo 
ANY W3MepeHHH BuAHO, uTO Bl M 
facTBope ZnSO, 3a 1. cex. | 


OMI MUA 


> MOBepxHocTH oOOpa3lla yxoguT N00 
3 pacrsop 30—40% pamnoaxTuBHoro 

Iunka. Jamee mpotlecc 3ameqisaerca 

i KpuBaad OOpaTHoro OOMeHa BO Bpe- 

ACHH ACHMIMTOTHYeCKH NpHOsMKAeTCA 800 
< TOPH3OHTaIbHOH mpsMoii (puc. 2). t 
depes 24 uaca o6patrHoro o6mena 

3,1 M pacrsope Ha oOpasitax ocraer- | 600 
‘A OKONO 7% mMepBOHayabHOn aK- 
“MBHOCTH, a uepes 100 uac. 5—6%. 
2a3JIM4UHA B MOBeCACHHH panel mpu3- 
mbt (1010) uw (1210) mpu o6patHom 400 
)OMeHe (Tak Ke KaK UM Mpa Mpsamom) 
ie OOHaPpyKeHo. 


Po 2 


~— 


_ OOpatupit o6menH npotekaerT OpI- Ra ee a a i ns cir 
Tpee B pacTBOpax cepHOKHCOrO Y a 40 a ¢ 
IuHkKa Oomee BbICOKOM KOHIUCHTpa- 

IMu (puc. 3). Puce. 1. 3aBucuMocTb akTMBHOCTH, MpuoOperex- 


HOH oOOpa3uaMu, OT TeMMepaTypbI OOMeHa (npo- 
MOJMKUTEIbHOCTh OOMeHa | MHH., yQebHan aK- 
JOcyRKMeune pesyabTaTOB usuocrs pacrsopa 0,11 mCu/ma; B Kaxaolt 
Ce€PpHH HCIIbITHIBaAIOCb 10 8 OW HaAaKOBDBIX o0pa3- 

Pa3smuuue B MHTeCHCHBHOCTH O6- wos). / — 6a3uc, 2—npu3ma, 8 — nomuKkpu- 
feHa Ha rpaHaAx Oa3uca UM MpH3MbI Seceenat 
-BAZAHO C HX CTPYKTYPHbIMH OCco- 
eHHOCTAMM. Ba3uc — KpuCTaInuecKasd rpaub, OSJamaioulad HanOosee naorT- 
i104 yMakOBKOH uM uMeIOuLad Oomee NOMOKUTeMbHbIM ITeCKTPOAHbIA MOTeHIMa, 
[OSTOMY H OOMCH Ha HeM MpoTeKaeTr MeHee UMHTeHCHBHO. IIpu3ma — rpaHb c 
[CHbIUIeH MJIOTHOCTbIO yMaKOBKHM HC Oomee OTPHUAaTeIbHbIM NOTeCHIHaIOM, OOMeH 
ia Hei MpoTeKaeT Oomee HHTCHCHBHO. 

Psy apropos (°) nomaraioT, YTO paluOaKTMBHOCTb, MpHoOperenHaa MeTaJ- 
[MUeCKHMU OOPa3llaMu MPH MOrpyKeHHA HX B pacTBOp, COsepxKaulu coOcTBeH- 
[ble PalWOaKTUBHble HOHbI, MOXKeT ObITb BbI3BaHa KAaK OOMCHOM aTOM@2HOH, TaK 
(| alcopOuued paqMoakTMBHbIX HOHOB MeTaJJIM¥eCcKOH moBepxHocTbiO. Oduapy- 
KeHHaA 3aABHCHMOCTb CKOpOcTH OOMeHa OT TeMMepaTypbl NO3BOMAeT CeaTb 
aK:O1eHHe, ITO JOMMHUPYIOUL4M Mpolleccom, oSyc1oBMBalowWluM MpHooperen- 
iO MeTalmM4eCKHMA OOpa3llaMM palMOaKTHBHOCThb, ABJIAeTCA Mpolecc OOMeHa 
TOM<2HOH, a He mpollecc agcopounn. 

Ycrofuupad ocTaTouHad AKTHBHOCTb pH oOpaTHoM oOmeHe OOycsoBeHa, 
MeCBHHO, TeM, U4TO HeKOTOPOe KONMYeCTBO paHOaKTMBHbIX MOH-aTOMOB 
MHKa mpoquppyHaupoBano B riyOb MeTaia M MOITOMY He MO%KeT yuacTBo- 
aTb B OOMeHe C HOHAMH, HAXOAULMMHMCA B pacTBOpe. Dromy xe cocobcTByeT 
KPaHupyw.uee BAMAHMe OKHCHOM MWIeCHKM, TOMU[MHa KOTOpOM BospacTaeT 

YBeIMICHHeEM MPOMOMKUTeMbHOCTH MpeObIBAHHA META/IMYECKHX OOpasloB 

pactBope 9/IeKTpomuTa. 

BauaAuue Kpucraimorpapuyeckoro HampaBJleHHA Ha poTeKaHHe mporecca 
6paruoro o6mMena TakxKe OOHapyxKeHo (puc. 2 u 3), HO MpoABAAeTCH MeHee 
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oTueTIHBO, 4eM Mp IpAMOM OOMeHE. [Ipuynnolt stToro, Ha Haul BSrIAL, ees 
ca opMupoBaHHe Ha NoBepXHOCTH MeTadJa OKHCHOH MJICHKH, crpysT aa 
TOJULHHA KOTOPOM 3aBUCAT OT KpucTamorpadHyecKkOH OpHeHTallMn MOA i 

YxKe MPH ZIEKTPONOMMPOBKE WMHKOBbIX oOpasoB Ha HHX BOSHUKaeT a 
Has nenka (°). [pu norpyxkeHHn 06 pasiloB B paHOakTHBHBIM pacTBOp wlio ; 
loro WuHKa (YTOObI NocauTb Ha NOBEPXHOCTh MCTadJa payqMoakTHBHYy!0 MeTKy 


an fMue 


100 


2 4 G0 8 100 Mult. 


Puc. 2. Odparuetii o6men B 0,03 M pactBope cepHokucsoro: 
wuHKa. | — 6a3uc, 2— mpu3sMa, 3 — NomMKpUCTaNIUT 


| 
| 
| 


VW Ip MOcMeLyIouleH MPOMbIBKe TOMMMHA NJICHKH BOSpacTaer. CxopocTp oKucie 
HHA pasIMuHa JIA Tpakel, OTMMUAIONLMXCA 10 KPHCTaJ Or papuyecKOMy * HHr 
mexcy (72°). [Jia MOHOKpHCTaIJIOB WHHKa HavOONbIUeH CTOHKOCTbIO K OKHCJIe 
HUIO OOslalaeT rpaub Oasnca. Tlostomy, oveBuAHO, Ha pau NpH3Mbl @OpMHpyeT- 
ca Gomee TONICTad MwleHKa, H CaMa rpaHb MpH3MbI, TAKHM OOpasom, NaccuBupyeT- 
ca B Ooubuel cTeneHu, UeM rpanb Oasnca. OTa NOBbILWeHHaA NaccCuBalluAa pany 
TIPH3MbI OcaOaeT SdpekT anusoTponHy, oOHapyKeHHbIi MpH NpAMOM OOMeHE: 


Zo 
100 


60 
60 
al 

1Oceh mun mur M0 cek. mur IMLH 


Puc. 3. OOpatublii o6MeH B pacTBOpax CepHOKHCOrO WHHKa pa3HOH KOHIeHTpallun. 
A — Ha rpanu 6asuca, 5 — Ha rpaku MpHsMbl 


Ha6Osofaempii adctbeKT pa3sIM“uHnA B CKOpOCTAX OOMeHa ATOMZ>HOH Ha rpaHAx 
IMHKOBOrO MOHOKPHCTaa MOXKeT ObITh OOYCJIOBICH KaK pa3JIHYHeM B Ou 
3UKO-XHMHYECKUX CBOMCTBAX Pa3SHOPOAHbIX panel, OMpeesAeCMbIM HX CTPYK 
TYpOH, TaK HM BO38MOKHbIM Pa3JIHYHeM B HCTHHHbIX MOBEPXHOCTAX HCCeLyeMb 
rpaHelt Np UJeHTHYHOCTH UX BIeKTPOXuMUNYecKOrO NoBeseHHnsaA. Mbl nogaraem 
uTo Oolee COOCHOBaHHBIM SABJIAe€TCA MepBoe mpelmnomoxKenne. "= 

XOTA CMelHaIbHOrO UCCIeELOBaHHA BeNHYMHI MCTHHHOH MOBepxHOCcTI 
o6pa3ilOB HaMH He MpoBOLNOCh, HO pA ucceqopatenelt (°%, 4 —15) noxasanu 
YUTO SJIEKTPOJIHTHYeCKAaH MOMMPOBKA ABJIACTCA MOCTATOUHO HasleXKHbIM METOION 
MNOATOTOBKH MOHOKPHCTaJJIMYeCKHX OOPasllOB WIA uCCMeqOBaHHH, CBA3aHHbE 
€ NOCTOAHCTBOM WCTHHHOH NOBepXHOCTH. 

MoxHO jlonycTHTb, YTO pa3siMYHOe NoOBeeHHe PaSHOPOAHbIX panei UHH 
KOBOrO MOHOKPHCTaJlla B paCTBOpe, Me€4eCHHOM payHOaKTHBHbIM Y30TOMOM 
OOyCJIOBeHO KaKHMH-TO MOGOUHbIMH IIPHUMHaMU, Kak, HallpHMep, pa3sMunel 
B pacpeqeieHuu npuMeceit uw ecbeKTOB KPHCTaIMYeCKOH pelleTKH Ha pa3Hbl: 
TpaHAX, Pa3JIMYHEM TOJIMLMHbI HW CMMVJIOWIHOCTH OKHCHOM MICHKH Ha HUX, pasHo 
348 ae J 


“ACOpOMMOHHOM cnocobHocTbIO rpaHelt u T. 1. Hou B9TOM Cy4ae He yMaaeTCA 
pOulb KpucTaiorpapuyeckoro HalpaBJICHHA B UCCJIeAyeMbIX Mpolleccax, Tak Kak 
CaMH «NOOOUHbIe NPHIMHb» ABI AIOTCA PYHKWweH KpucTamsorpaduyeckoro HanpaB- 


‘JICHHA H Pa3JIM4HO MPOABJIAIOTCA Ha pa3HbIX TpaHAX MMCHHO H3-3a pa3JIM4HA 
“KPHCTAIM4eCKOH CTpPyKTypbl MoceqHuX. 
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PH3BHTECKAA XHMHA 


¥0. A. BXOBHH, uaen-Koppecnonzent AH CCCP B. TL. JIEBHYU u B. A. MAMJIMH 


BOJIbT-AMMEPHAS XAPAKTEPHCTHKA KOHTAKTA 
JEKTPOJIMT — 9JIEKTPOHHBIN NOJTYMPOBOAHHK 


Beeneune. Jo nacTonllero BpeMeHH rpaHulla pasfema SeKTPOMUT — 
NOJYMPOBOLHUK HeocTaTOUHO Hsy4eHa Kak SKCHECPHMECHTAIbHO, TAK H TEOPeTH- 
yecku. Mpl mpeqMmpHHAM usy4eHHe STOO KOHTAaKTa NOTOMY, YTO B STOM Culyuae 
MMEIOTCH KaK CYULECTBEHHO OOmlHe CBOMCTBa, TaK HW OTJHYMA MO CpaBHeHHIO C 
KOHTaKTaMH TBepbIX (pas META — NOYNPOBOAHUK WIM MOJyNpOBOARHK — 
nowynpoBomquuK. JeHcTBuTebHO, BbINpAMJIAloWlee eMCTBHe KOHTaKTa MOJly- 
MIpOBOJHHK — MeTaJIJI CBA3AHO C BO3HHKHOBCHHEM B MPHKOHTAaKTHOM oOOvlacTH 
cox, OOeqHeHHOrO HocuTeaMu TOKa. IIpu pa3IMUHBIX HallpaBsJIeHHAX TOKa 
39TOT COM O6eMHAeTCA WIM OOOFallaeTCA HOCHTeJIAMH, eFO COMPOTHBJIeHHe CO- 
OTBETCTBCHHO YBCIMUMBACTCA WIM YMeHbluaeTca. Bce 3TO HMeeT MECTO H Ha HBy- 
YaCMOM KOHTAKTe, H MOITOMY 3MeCb eCTECTBEHHO JOIKEH HaOMOLaTLea acpcpekT 
BbINpAMJeHHA. Kpome Toro, B 9TOM CJlyYae BOSMOXKHOCTb WIMPOKO BapbupOBaTb. 
CBOHCTBaA 3JICEKTPOAHOH peakWMH MU CBOHCTBA 9SJIEKTPOJIHTa OTKPbIBalOoT Tep- 
CNeKTHBbI No_Oopa cucTeM C pa3JIMUHbIMH TpeOyeMbIMH CBOHCTBaMH. OTMeTHM 
TaKx*Ke, UTO HCTHHHAA MOBEPXHOCTb KOHTaKTa B JIAHHOM CJlyuae HaMHOFO MpeBbl- 
[uaeT COOTBETCTBYIOMLYIO MOBeEPXHOCTb MPH KOHTaKTe TBepybIX (pas. 

B wactosileH paOoTe pacCMOTpeH KOHTAKT 9JIEKTPOHHOFO NOJYNpOBOAHHKa 
c amekTpomuToM. IIpu stom mpesnonarasocb (B OTHUHeE OT padoT (')), UTO mpu 
WponycKaHHH TOKa HeT OKHCJIMTeIbHO-BOCCTAHOBHTeJIbHad peakluaA Tuna 


Aer aA (1) 


Jl1f MIpocToTbl Mbl CUHTaIM, YTO KOHICHTpalWA HOHOB Y MOBepXHoOcTH pe- 
aKUMM JOCTaTOUHO BeJIMKa M MOCTaBKa HX H3 OObEMA PaCTBOPa He ABMIAeTCA 
JMMUTHpyrommeH cTaqueH peakyuu (1). Ilaqennem noTenttvaa B aeKTpouNTe 
mpeHeOperas, 4TO ClpaBesIHBO, eCJIM pacTBOp cofepxKuT oOaBKy uHHdbe- 
PCHTHOTO SJICKTPOJIMTA JOCTATOUHO OOJIbIUOM KOHIeHTpalluH. 

OcHOBHbIe ypaBHeHua. Bpimuliem ypaBHeHHA, CBASBIBAIOLIHe TOK, 
MJIOTHOCTh 3apvjla HW SJIEKTpHYeCKOe Move B NOsynNpoBosAHHKue. Jia ToKa HMeemM 


j=eu(En + a) (2520), (2): 


re U— NOABYWXKHOCTh SJIEKTPOHOB, M—¥UX KOHIeHTpalua. Bropoe ypapHenue 
BbIOepeM B Bue 


; 4ne ne 
divE = —-; (n=) (3) 
n 
SNECb Moo — KOHILCHTPallHA SJICKTPOHOB B OOWaCTH, NOCTaTOUHO yasleHHOu oT 
Kontakta. Takoit BbIGOp MJIOTHOCTH 3apsla p CooTBeTCTBYyeT C1a60 HOHH30BaH- 
HbIM JOHOPHBIM YpoBHsIM (?). 
Cuctemy ypaBuenuii (2) u (3) yqo6Ho mepenucatp B Oespa3MepHOM Bie: 
dz dy i 
“dicen Las iF a a ee ea (4) 
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Silecb BBeJeHbI OGO3HaueHHA: RESP PPRLUN L 22x; x= 
= V 4ne8nn /kTe; 2=Nn/No; b=eo/kT; y= dt /at. 
Byjem CuutTaTb, YTO KOHTaKT pacnosox%KeH B Mockoctu x = 0. B o6nacru 
x > 0 pacnosioxKeH NosynpoBowHHkK, a mpuH x < 0 — seKTposut. 
B cayyae KOHTaKTa MeTaJla C 3JIeKTPpOMHTOM Ha rpaHutie pasyzena cas, 


CoriacHO TeOpHH 3aMe/IeHHOrO pa3psyla, MJIOTHOCTb TOKa YyOBJIeTBOpAeT 
yCJIOBHIO (°) 


j = RyCuone~ “A* — Re? , (5) 


KOTOpoe MOKeT pacCCMaTpHBaTbCA Kak TpaHuyHOe yCJloBHe [JIA ypaBHeHHA Tepe- 
Hoca. Sylecb Cyon — KOHUCHTPallMH pearupylOUlHX MOHOB HelocpeCTBeHHO y M0- 
BePXHOCTH 9vleKTpofa; Adb—nafenHe Oe3spa3MepHOrO MOTeHUMaJIa B PeJIbMrOJIb- 
WesoH uacTH pBoHoro culos; a, 6, k,, ke—nocToOAHHbIe, npHyem a< 1, P<l 
ua+B=1. 

B orsmuve OT MeTaJuia, B NOJYMpOBOJHHKe KOHILCHTpallHA SJIEKTPOHOB MO- 
2%KeT 3HAUNTeJIbHO MeHsaTECH. TlosTomy ecTecTBeHHbIM OO0OnleHHeM (OpMyVJIbI 
3aMeJVJICHHOTO paspAya MOKET CJIyKHTb COOTHOLMeHHe 


ip ONO = (6) 


Tle fy — KOHUeHTpalluA SJICKTpOHOB y KOHTaKTa. 

Tlamenve norTenuvaia B TeJIbMroJIbLeBOM csIoe MpesqcTaBuM B Bue Ad = 
= Ad® + Ad’, rye Ad® —nayenne noreHi{Masia TNpH HasiM4anH PaBHOBeCHA B CH- 
creme (j = 0). I[pu stom rpanuuHoe ycsiopue (6) yoOHO 3anucaTb B Bue 


Zz 
. . K , it 4 
Ieadogpueyee elo (7) 
K 


KonllenTpativio WOHOB Cyon, B COOTBETCTBHH CO CKa3aHHbIM BbIlle, CUMTaeM I0- 
“5 . : 0 
CTOAHHOH. Syecb jy — TOK OOMeHA fo = RineCuone 4” = kye®4Ys ZU Ze — 


’ 


-Oe3pa3mepHble KOHICHTpallHH 3JIEKTPOHOB Ha KOHTAKTe COOTBETCTBEHHO IIPH TO- 
‘Ke, OTJIMYHOM OT HYJIAX, HU MPH TOKe, paBHOM HyJIlo. 


Jina pewienna ypapHenua (4) ygoOuo, avanormuHo (*), BBeCTH BCIIOMOra- 
Zz 


‘TeIbHYIO (YHKUMIO g = , JIA KOTOPOH JIerKO MOJIYSHTb ypaBHeHHe 


Pedr 
=| A : 
gf E40 =0. (8) 


PaccmoTpuM cmeppa pelieHve ypaBHenua (8) Wis MaJIbIX TOKOB (<1). 
‘Tlocuiemnee TpeGopaHve He SABJISeTCA 2KCCTKHM OFpaHHUeHHeM, Tak Kak J, Me- 
HaAeTCA npuMepHo oT 0,1 zo 10? a/cM? B 3aBHCHMOCTH OT BeJIMYHHbI MOABHXK- 
-HOCTH WU M KOHIeHTpallun n.. Pasarad gq B pA MO MasbiM i, Mosydaem 


HelBom 1 eer: 
i= = VP— 2 a3 (I-F VE— aoe ae (9) 


V3 cpapuenua usienos pza B (9) BUAHO, YTO PakTHYeCKH PasJTOAeHHe CrIpa- 


- €&_— a 
Bejviuso mph << Yz. C nomomtbio (9) JerkO HATH CBASb MEXKMY SEKTPH= 
YeCKHM I1OJIeM y M KOHIeHTpaluel 2: 


“y= —)d/ zit q (2). (10) 


NOSuiee Mallee HANpMKEHHA B TCIbMPONbUCBOM CUTOE H B NouynpoBoyHu- 


Ke 3a BbIUeTOM OMHUeCKOrO TajeHiA MOXHO 3allHCaTb B BHC 
oO 
p= Ap + \ (y — Yoo) at. (11) 


6 


of 


Tlomsyacb (9) u (10), werko Hatem, OrpaHH4MBaACh JIMHeHHBIMM TIO A ule 
Hamu: 


b= Ab— Ine —MV2 [V2x — V2). (12 


Vcnom3ya paBeHCTBO HHAYKUMH Ha rpanule TeMbMroJblleBa COA M MOJIy 
MpoBOAHUKa H MpeAMosarad XO MOTeHWMaJla B PeJIbMrOJIbLeBOM o6acTH JIMHen 
HbIM, Mbl MO2KeEM BbIpa3sHTb Ad yepes MOue Yx, B3ATO€ Ha NOBePXHOCTH Mouy 
mpopofuuka. Tora HMeeM 


Ad = yx lo, (13 


rye ty = d2/e,, d W ¢;— COOTBETCTBEHHO LIMpHHa HM AM9JIeKTpHYeCKaA MOCTOAH: 
Had TeJIbMrOJIbIeBOH OOIAaCTH. 

Vcnompsys (7), (9), (10), (12) m (13), MoxkHO NoJyHTb BOJIbT-aMMepHyK 
xapaxrepuctuky ? = d(j). OqHako, MOCKOJIbKy ypaBHeHue (7) TpyHO pa3pellHTt 
oTHocHTebHO Ad’, MbI BbIJeJIHM OO/1ACTb MaJIbIX TOKOB I< fo< ha B 9To 
cyryuae OTKJIOHeHHe BCeX BeJIMUMH OT HX PaBHOBeECHbIX 3HaYCHHM MO?KHO CUHTAT! 
MaJIbIM, MH JOMYCTHMO pa3/ioKeHHe B pa MO MaJloMy MapaMmerpy j/ jo. Boabr 
aMMepHad XapaKTepHCTHKa HMMeeT BU 


d= de—i/ io + Vali io). (14) 


. as 0 ie \ 
IIpu spore dbopmyunt (14) cantanocb, YTO fo << fr2x/to H bo << V 2%. B (14 
x — KOHTAKTHaA Pa3HOCTb NMOTeHI[MaJIOB MpH paBHoBecuH. Kpome Toro npex 
moviaraetcA, YTO yxXe Mp paBHOBeCHH MpHKOHTaKTHaA OOJIacTb OOeWHeHAa 9VJIeK: 


TpoHaMH, T. e. 4TO 2 <1. 

PaccMoTpuM jlaJiee TOKH, TeKYUIHe B 3allOpHOM HallpaBJIeHHH, T. e. MCCIe: 
ayem cayyuaii, korga j <0, —j> jy). Dro HanpaBmeHve ToKa eCTeCTBeHHO Ha- 
3bIBATb 3aMOPHbIM, MOCKOJIbKY 9JIEKTPOHbI ABHraloTCA OT KOHTaKTa H MpHdJieK: 
TpOAHbIH CoH OOeqHAeTCA HOcHTeIAMH. LlupuHa o6eHeHHOrO COA yBeJIMUE: 
BaeTca. B 9TOM CJly4¥ae MOXKHO CUHTATb, YTO 


= 


z oy , . 
pts Se (15 
K 


& 


BowbT-aMnepHad XapakTepuctuka ?cooTBeTCTBeHHO HMeeT BHI: 


$= Ag+ | In =! —21n (V2G40) ab Og eee ee HS =H 


= Spe WS 
jo 3 Blo loa 


~ (es 


4 


Yesosue —} << Vz mpusogqur K tpeGopanuio — ih < Bty. TlockompKy Bty ~10°%, 
MocyleqHee He€PaBeHCTBO MO?KeT CYUeCTBeEHHO OFpaHHUUTb O6/1aCTb MpHMeHHMOCTI 
dopmyuib! (16). 

MbI BAXMM, 4TO B STOM Ciy¥ae M3MeHeHMe MoTeHIMala C TOKOM onpesess: 
€TCH B OCHOBHOM 3aKOHOM Tatbesif, TaK Kak MepBbIi H TpeTH 4eHbI — nocTo: 
AHHbIC BeJIMYMHbI, a YETBEPTHIi WIeH MpeAcTaBsAeT COOoli HeOoMbIy1O o6aB: 
Ky K saKoHy Tatbeva. 

Ilockosbky BeHyHHa TOKa B (popmyme (16) orpaHu4eHa cooTHouleHuen 
—\< Blo, MpeycTaBmer MHTepec ONp2aeMHTb 3aKOH MayeHua MoTeHUMaua lIpk 
Gonbuuux ToKax. B sToM culyyae q Cue~yeT ucKaTb B BUJe pAga 


4 q2 44 ; 
dey (Umesh een (17 
(Tako BUA pewieHna BbIOMpaeTcH noTOMy, 4TO TIpH 3aMO0pHOM TOKe O6v1aCcT! 
OOeHeEHHA PacluHpseTCA H, COOTBETCTBEHHO, NpousBogHaa dz /dt B ucxogHON 
ypaBHennun (4) craHopuTca Maso). TloactaBaaa cooTHoWweHHA (17) B (8) 
OrpaHvynBarch YWieHamMH ~1/)?, naxoqum 


Pesce NC) cas 


€TKO MOKa3aTb, UTO pasvioxKenue cmpaBequMBo npu— A> Vz. C nomompio 
doTHOIWeHHs (18) JerkO NOyuHTb BOJIbT-aMmepHyt0 XapakTepucTHKy 


Ve cama 7, eget aga ie (19) 


pu MosydeHuu STOK (opMywIbI CUNTaNOCh, YTO Plo <—AKC1 u (to)? -/(2)B<X 
€ fr/ jo, KpomMe Toro B cbopmyste (19) onyuenbI ueHBI NOpAyKa €MHULbI WI 
enbule. 113 cbopmysp (19) BuqHO, uro nayeHHe mMoTeHIMaa B 3TOM cTyYae 
peccTBeHHo MpeBblilaeT M3MeHeHHe MOTeHIMala, JaBaeMoe 3aKoHOM Tatbeaa. 
€UCTBHTCIbHO, BTOPOH YWeH CyMecTBeHHO Oosbile ueTBeptoro. Sto cBA3aHo 
_T@M, UTO Y KOHTaKTa OOpa3yeTca OOsacTb, O6eHeHHaA HOCHTeAMU TOKa, 
-OCHOBHOeE NajeHie NOTeHIMala MpHXOAUTCA Ha STy OOsAaCcTD. 

_ Ilepetiqem K mponyckHomy HampaBreHuio j >0. Tlompsyach mpu pacuerax 
"), (9), (10), (12), (13), moxHo nalitu cooTHouleHHe 


p = Ade — In a —In 2, (20) 


yropoe cMpaBeIMBO MpH BbIMOJIHeHMA HepaBencTB jg/2e <j < jo/Ze (ato); 
ein (2. <1): 

Ujlenbl, Masible 10 CpaBHeHHIO Cc equHuueli, B cbopmyie (20) omycKasncb. 
€fKO 3aMeTHTb, TO H3MeHeHHe MaeHHA COMPOTHBJIeEHHA B 3TOM CJlyyae HOCHT 
apakTep 3aKkoHa Tate. 

J\ns xapakTepHCTHKM @CHMMCTPHH BOJIbT-aMMepHoli KpHMBOLi MHTepecHo cpaB- 
iBaTb Maylene NoTeHWMala pH ToKe -+j. CaegqyeT OTMeTHTb, UTO, B COOT- 
TCTBHH C ompeyenenuem (cM. cbopmysty (11)), 9Ta BemM4MHa He COJepxKUT 
‘ceOe omMH¥YecKorOo MajleHHA Halpa%KeHHA, KOTOpoe MO BeJIMYMHeE paBHO Axl, 
(e /—MHa nouwynpoBoquuKa B CaHTMMeTpax. JlerKO MpoBepuTb, 4TO MpH 
yeTaTOUHO Mavix 1 (L~ 1072 cm) ommueckuM TayeHHeM MoTeHIMasa MOxKHO 
eHeOpedb B CJIyYae 3aMopHoro HaMpaBeHua ToKa. B cwyyae nponyckHoro 
{NpaBJIeHHA TOKAa OMHYeCKOe MayeHve HallpAxKeHHA MTpaeT OCHOBHYIO POJlb IPH 
~ 1. 

OueHHM OTHOWeHHe MOMHOrO NakeHua HalpAxKeHHA MPH s3alOopHOM TOKe 
V(—j) x AV(+j). Sro nerKo ChemaTb C NOMOUbIO COOTHOLeHHH (19) 

AV (—i) __ In(il/ io) _ I (Lit / fo)-ekT (21) 
AV(+j) Blige «= * Be4me*n ld © 


bl BHM, UTO BbIMpAMJIAIOIMLMA aideKT 3aBHCHT Kak OT 3JIEKTPOXHMMeCKOH 
aku, Uymle Ha mouynpoBoguuKe (KospulnentT BU jo), TAK H OT CBOHCTB 
IyTIpOBO_HAKAa (KOSpPHWeHT ro). pu = 10% cm, x= 10°cm, ty = 10°, 

(ji|/jo) = 10 u B= 4/, 970 oTHomenue pasHo AV (— j)/AV(-+ j) = 20. 
Tak, paCCMOTpeHHax cucTeMa oOOJlaqaeT pH yKa3aHHbIX YCIOBHAX ompeeeH- 
IMM BbITIpAMJIAIOULMMH CBOHCTBaMH. 

PesysbTaTbl paooTbl CMmpaBeLMBbI TakWKe B Cyyae, Kora MPH PasHbIx Ha- 
aBJICHHAX TOKA TpeoOaqalolluMH SBJIAIOTCA pasHble PeaKIHU, HalpHMep, MpH 
> 0 wer peakuua Tuna A*+e —A, a mpu j <0 peakuus B—>B+e. 
3TOM cuyyae B pesyJIbTMpyromlue (POpMYWIbI CyeyeT NOACTaBHTb KOHCTAHTBI, 
pakTepusyloulve COOTBeTCTBYIOINMe peakIHH. OrmeTHM, 4TO MOJIyYeHHbIe pe- 
WbTaTbl cpasy %e OOoOwaloTca Ha AbIPOYHbI MOMYMpOBOAHHK. 
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PH3SHYECKAA XHMH 


lr. M. )KABPOBA, MQ. CHHMILbIHA ; 
M useH-KoppecnonzexrtT AH CCCP C. 3. POPHHCKHM 


NPMMEHEHWE 9MAHAILHOHHOrO METOJIA K HCCJIEMOBAHHIO 
KATAJIN3ATOPOB 


H3Y4UEHHE 3MAHMPYIOWIEN CMOCOBHOCTH BO BPEMSA MPHrOTOBJIEHNA 
OKHCHbIX KATAJIH3ATOPOB 


Henpeppipnoe u3mMepeHve 2MaHHpyloulel CmocoOHOCTH MpH TONOXMMHYeCK! 
CTaMMAX MPHFOTOBJICHHA KaTaM3aTOPOB NepCieKTHBHO JIA KOHTPOJA 3a H3N 
HCHHAMH CTPyKTypbl OOpa3zy1oulerocA KaTasMsaTopa. 

Pauee Hamu (') 6buIO MpoBeAeHO HCCIeAOBAHHE MPOMeCcOB pa3sJIOKeHHA Ka 
6oHaTOB HW FHApOOKHCeli MarHHA MU WHHKA C HCNOMb3OBaHHeEM PauA B Kauect 
WHAulupyroulero auiementa. Vutepecnbima oObeKTaMH JIA HCC/1ENOBAR: 
ABHJIMCb CO@#(MHEHUA MarHusa (KapOoHaT Mw PHApooKuch), Aaroulue Mp Tepmut 
CKOM pa3JIOXKeHHH OKHCb MarHHA, HSBCCTHYIO Kak KaTaHsaTOp mMporecc 
Reruipupopanna (7) H HeKOTOpbIX Apyrux (°*). : 

Jia yka3aHHbIxX coeqHHeHuH Oplia ycTaHOBJleHa JIMHeHHad 3aBMCHMOC 
Me@xKLY KOMPPHIHeHTOM SMAaHHPOBaHHA HW BeNMYHHOH yeIbHOH NOBepxHOc 
Ip MOCTOAHHOM riyOnHe pasioxKeHHA. OfHakO pH paOoTe c pafuem npHx 
AMTCA MpepbIBATh TONOXHMHYeECKHH Mpoiecc MWA oT6opa mpo6 uw HakomueH 
pagoua. OT 2Toro HefsocTaTKa CBOOOJeH SMAaHaIlHOHHbI MeTO, OCHOBaHH) 
Ha H3MepeHHH TOpOoHa, OOpasyr1olerocA MPH NOCeAOBaTeIbHOM payMOxHMHy 
KOM IpeppaljeHHH payuoTopua. Ilostomy mpefcTaBsao mHTepec JeTaJb 
UCCJIEOBaTb OHY W3 H3yYeCHHbIX paHee CHCTeM C IIPHMeHeHHeM payMOoTOpY 

Tuypookuch MarHHs MpHroToOBAIacb OcaxKCHHEM M3 PaCTBOPOB a3OTt 
KHCIOrO MarHHiA MM WelouH Cc NMocmeqyrouleH TULaTebHOM OTMBIBKOM It 
THJIJIMpOBaHHOH Bool. B KauecTBe MCTOUHHKA SMaHallMH IIPHMeHSWICH a3 
HOKHCJIbIM paCTBOp pafHoTopua, ¢ 
Repay 0,36 r ThO,/ma. Jina Bpej 
HHA palwOTOpHA B OOpasell ucnowD: 


Ta6auua 1 


SaBHCUMOCTh SMaHHpytoulel cnocoOHocTH u 
Kos PulvenTa SMaHHpoBaHHaA THApOOKHCH 


MarHuaA OT KOJIMYeCTBa BBe/eHHOrO pajHo- 
TOPHA 


—eSSSSSSS—S—SOseesssSsSSSsseF 


Smanupywusasn 
cnocoOHocTb 


Br Ha 
ir Mg(OH), 


Bregen. payuo- 
TOpHi Br Ha 
4 r Mg(OH)2 


Kooddunnent 
9MaHHpOBaHHA 
B% 


3,4-10-4 0,52-10-4 15 
1,8-10-8 1,89.10-4 10 
6,2.10-8 8,33-10-4 13,4 
1,6-10-3 2,1-10-3 13°9 


THAPOOKHCH yxe pn pH 3,51—3,60. 
MarHuaA paBHo 10, To oveBuLHO, 4TO 
ocaxKeHue Paluotopna. Paquoropuit 
OKHCH MArHHA W{HeE ylalaica mp 
3904 


Bach OMMCaHHbI SIruTuem (4) mer 
TIPONHTKH CYCIeH3HH THApOOKuCH ME 
HHA JaHHbIM pacTBOpOM C MocsenyrouL 
BbIllaPpHBaHHeM Ha BOAAHOH Gane No KC 
CHCTCHIMM OCaKa, yROOHOM AA Tabs 
THpoBaHuA. TaOneTkH rMqpooKucn B 
CyIUHBaHCb pH Temnmepatype 100° 
BbIJeCpRKUBAIHCb B TeyeHHe 25—30 aH 
(JIA YCTaHOBJIeHHA palMoxumnueckc 
paBHOBecna. 

Kak uspecruo (°), HOH YeTEIpexI 
JICHTHOrO TOPHA OCaKLaeTCA H3 HUTT 
TOB, XJIOPHAOB HM Apyrux come B BE 
Tak kak pH pactsopennoft rugpooxy 
B JaHHOM Cilyyae HMeO MeCTO HONE 
MPOwHO yepxKuBacA OCatKOM ru] 
TIPOMBIBKE BOON. ° 


Conocrapienve sMaHupylomel cnoco6HocTn cOpasioB rHypooKncH MarHna 
C Pa3NM4HbIMH KONMYeCTBAMH paquoTOpUA, BBeLeHHOrO MyTeM IponmuTKH, Mo- 
KasbiBaeT (cM. Ta6n. 1), uTo KOMHYECTBO BbIeNAIOMLErOCA TOPOHA JINHeHHO pacrer 
C YBeJIMNCHHEM COJepxKaHHA pasMoTopus, T. e. KOsq@uUHeHT SMaHuPOBaHHA 
MPakTHYCCKH MOCTOAHEH IPH SHAYHTEbHOM H3MCHeHHM KOMMUECTBA 3axBaueH- 
HOrO paquoTopus. TloyuenHble WaHHble cormacytotca ¢ IIpeCTaBJICHHEM O Fro- 
MOPCHHOM pacmpeeieHHH AaTOMOB PalHOTOpHA, OYeBYHO, B BUIe HCTHHHBIX 
H MUKPOreTeporeHHbIX TBEPAbIX PacTBOPOB. SameTuM, YTO T1pH jeruypataun 


L, Cen/mup ‘ 
as packet 
| 20 — ————— 
5 450" Hb ee 
0 
5 


j—— Lt 
0 60 120 160 240 S00 G00 G00 = 1000 mun 


o 10 2 JO 40 aa) Oo 70 60 mun 


Puc. 1. Usmenenue sManupyiomeli crcco6uccTm mo Topony (BbIpae 
2%KCHHOH B eeCHHAX SJIEKTPOMeTpd B MHHyTy) BO Bpems ernspae 
TaWHH THAPOOKUCH MarHHA NPH PasvIMUHbIX TemNepaTypax 


MAPOOKHCH MarHHA OOpas0BaHHe TBEPALIX PaCTBOPOB JBYOKHCH TOPHA B OKHCH 
farHHA TeM Ooee BePOATHO, 4TO KPHCTasNOrpaduyeckne CTPyKTYpbl O6oux 
IKHCJIOB OJIH3KH. 

VUcnomb30BaHve B Kau¥eCTBe HHAMUMpyIoulero 3JIeEMeHTa payuOTOpHA Jauo 
O3MOXKHOCTh H3Y4YaTb SMAHMPOBaHHe B MoToKe (°, *) B Mporecce NpHrorToBue- 
IMA OKHCbMarHHeBOrO KaTalHsaTopa. OOpa3el, ru poOKHCH MarHHA C BBeseH- 
IbIM PaMOTOPHeM NOMEMLAJICA B KBAPWeBbIi MpHOOp, BCTABJICHHbI B 3JIeKTPO- 
(eub, CHaO*KeHHyIO TepMoperyaaTopom. IIpu 3aqaHHOw TemnmepaType uepes 
Opasell Wponyckaslacb CTpyA OCyWIeHHOrO BO3Ayxa CO CKOpOCTHIO, OOecneunBa- 
eH MAKCHMAJIbHYIO AKTHBHOCTH BbIJeIAIOULErOCA TOPOHA pH aHHOH WwHHe 
YTu JO aeKTpomertpa (Mapku CT -1M). [api Bogzb, oOpasyrounecs npH Lerngpa- 
allu, BbIMOPaKUBaIHCb JIOBYWIKOH, NOrpyXeHHOH B OXJaHTeIbHY!O CMeCb 

Temnepatypoi —78°, mocue uero cTpyx BO3qyxa C TOPOHOM NponycKasacb 
epes XJIOPKaJIbIMeBbIe OCYIHTeIH. OQNeKTPOMeTP MpeABapHTeIbHO KasHOpo- 
aJICA M10 9TAMOHY palMOTOpUA pu Tex x%xe yCJOBHAX. OManHupyloulas cmoco6b- 
OCTb MO TOPOHy, H3MepeHHaA MpH TemMepaType OMbITa, BbIPakKallacb YHCOM 
eeHHU, KOTOPOe MpOxosNa KBaplWeBad HHTb NpHOopa B MHHYTY, M OTHOCHIAaCb 
1 r ncxoqyHow rumpookucu mMaruua. TnyOuna Jeruspataluu onpeseianach 
SCOBBIM MeTOJOM. YeubHaA MOBepXHOCTb MCXOHOM THAPOOKHCH MarHus, 
)pasiloB THAPOOKUCH MaTHMA Ha PasMUHbIX CTaMMAX NpeBpallleHuA o6pas- 
OB OKHCH MarHHA, MOJYYeHHEIX LeruApataluelt pu TOM uM MHOK 3aaHHor 
MIIepaType, PaCCUHTHIBaaCh U3 H3Z0TePpM afcopOunu H-renTaHa 10 brows 

Bbw CHATbI KHHeTHUeCKHe KPHBbIC W3MCHeHHA SMaHUpylouleH cmocob- 
CTH CO BPeMeHEM B xose Aeruspatalluu Pu{PpOOKUCH MarHnsA pH TemiepaTypax 
10; 350; 400; 450; 550; 600; 700; 800 u 1080° (cm. puc. 1). [lapanmenbuo yepes 
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onpeesleHHble HHTepBaJIbI BPEMCHH OMpeMeMAJICA MpOWeHT MpeBpalleHuA PHAP 
OKUCH B OKHCb. , 

Kak cileqyer 43 puc. 1, mpu Temmepatypax 320 u 350 HaGOaeTcs M1aBHO 
yBeIMYeHHe SMAHUPyiOuled CMOCOOHOCTH BO BPeMCHH. B Kounwe WerugpatTauu: 
MIPOMCXOLMT 3HA4MTebHOe 3aMeMVICHHe BbINeeHHA TOPOHA, COMPOBO2XKarouk 
eca (nocie 90% mpeBpalleHHA) HeEKOTOPbIM YMCHbINeHHeM Kos(ppHUHeHTa 9M : 
uuposanua. [liaBHbiii xapakTep W3MeHeHHxA PaMOaKTHBHOCTH CO BPeMCHey 
HapyllaeTca y2Ke pu Temmepatype AeruApatanuu 400° — NOABIACTCA Pa3Mb! 
roi MaKcuMyM, CooTBercrsyiomluit 75% mpespaujenua. IIpu 450° umeerca verK 
BbIPAKCHHIA MAaKCHMYM, COOTBETCTBYIOWNA 70—80% npespantenua. IIpu dan 
HeiuIeM MOBDIIMeHHH TeMmepaTypbl AeruypaTalMH MaKCHMyM NO pal\HOaKTHB 
HOCTH JieaeTca Bce Ooulee uw Oosee OCTPbIM, CABUTaACb B CTOPOHY MeHbLINX Bpe 
MeH mporekanua mpomecca. Jia Temnepatyp Bole 500° MakcuMyM MHMMbIi 
Tak Kak BpeMaA JOcTwKeHHA ero COOTBeTCTByeT BpeMeHH HarpeBa OOpasila A 
Temmepatypbl onbita. Bo Bcex cilyuanx MOuO*wKeHHe MAKCHMYMAa COOTBETCTBOBAM 
BLICOKHM IIPOWeHTaM IIpeBpallleHuA THAPOOKHCH B OKHCb, HW B Havase Mporecc. 
He HaOul0qaiocb HH MaKCHMyMOB, HH MMHHMYMOB PaMOaKTHMBHOCTH. 

Xapakrepublili Bu KMHeTHUeCKMX KPHBLIX H3MCHCHHA IMAHUPYlOMleH CHO 
coOHOCTH CO BpeMeHeM IPH TeMMepaType OMbITa, M0-BHHMOMY, OOyC/OBIeH CC 
yeTaHHeM Jleru{paTaluu, IpMBOAAMeH K YBeHYeHHIO yJeJIbHOH MOBePpXHOCTH 
¢ TEPMHYeCKHM CMeKaHHeM, IIPHBOAAUIMM K Ce YMCHbINeHHIO. ITH MPOLMeccbl xa 
pakTepH3yiOTCA pa3JIMYHOH TeMmepaTypHOH HM BPeMeHHOM 3aBHCHMOCTHbIO, UT 
oOycOBAMBaeT (POpMy M XapaKTep KHMHeTHUeCKHX KPHBbIX H3MCHEHHA IMAHy 
pyiouea cmocoOHOcTH, MpuBeseHHbIX Ha puc. |. 

Hapany c u3MepeHHAMM SMaHUpylolleH cmocoOHKOCTH THAPOOKHCH MarHH 
pw Meruypataiuun Obliu MpoBeeHbl H3MePeHHA BeHYHHbI ee yebHOH MC 
BePXHOCTH Ha pa3JIM4HbIX CTaquax mpeBpaitenua. Ja 9TOrO ObWIM NOCTaBJeH! 
CHeWMaIbHbIe OMbIThI C MpepbiIBaHHeM TMpolecca MeruApaTaluu, w3MepeHue: 
KooppulneHta SMaHMpOBaHHA Mp KOMHATHOM TemMMepaType uM ompeyemenue 
BCIMYHHbI YACIbHOM MOBepXHOCTH H3y4aeMbIx OOpa3syoB. Tak xe Kak H B MIpe 
Abiyulem uccieqoBanuu ('), rye KoappulNeHT IMaHHPOBAHUA OMpesersaca Ni 
paqoHy, NpH NOCTOAHHOH raiyOuHe npeBpalleHuA HaOwOalach MHeHHAaA 3¢ 
BUCHMOCTb MexKIly KOSPPHUHEHTOM SMAHHPOBaHHA TO TOPOHY HU BeMHYHHO 
YAeIbHOH MOBepxXHocTH. 

IIpeqcrapialo MHTepec MpocmequTb 3a BAMAHHeM TeMMepaTypbI Merumpare 
(4H Ha B3aMMOCBA3b MEK Ly KOIpPPHUHeEHTOM SMAHHPOBaHHA HW BEIMYMHOH yeuE 
HOM MOBePXHOCTH IIpH MpaKTHYeCKH NOMHOM MpeBpalleHuu THAPOOKHCH B OKHC 
MarHua. 

Ha puc. 2 npegcrapienbl KpHBble H3MeHeHUA 3HaveHHit Kooppulluenta 3Mé 
HAPOBaHHA H BCMYAHE! YLebHOM MOBEPXHOCTH B 3aBHCHMOCTH OT TemmMepaTyp: 
HerapaTalldd THAPOOKMCH MarHHA MpH MOCTOAHHOM MpeBpallleHuu, PaBHO 
94—95%. Kak ciekyer u3 pucyHka, 9MaHupyloulad CMOcOGHOCTh O6pa3ilOB OKUC 
MarHav, H3Me€peHHad MPH KOMHATHOM TemMepatype, H BeIWUMHE yebHO 
MOBCPXHOCTH YBeJIHYMBalOTCA C POCTOM TeMMepaTyPHI, MPOXOAAT Yepes MAKCUMY 
pW TemMepatype Jerugqpataluu, paBuol 450°, a 3arem nagator. Sto cumOarTHC 
u3MeHeHHe oOeuX CTPyKTYPHbIX XapaKTepHCTUK TBePAOrO Tea MPHBOAUT K # 
JAMHCHHOHM 34BMCHMOCTH, UTO ABCTBYyeT u3 puc. 3. OrMeTHM, TO 3Ha4eHUA KOC 
(PHIMeHTa SMaHMpOBaHHA M BeIMIMHDI yAeMbHO MOBepXHOCTH, MOJIYUeCHHBIE Ke 
AA OOpPasiloB THApOOKHCH MarHuA Ha pasiudHO rayOuHe Jeruqpatauun, Te 
H Mit OOpasOB OKMCH MarHUA, MPpHTOTOBMeHHbIX MPH pasHBIx Temnlepatypé 
AerutpaTaud THAPOOKMCH MarHuA, yKNabIBaloTCA Ha OMHy MpsAMyto. 

Bomee cloxkHad 3ABHCHMOCTb HAO NaeTca WA KOoPPuUNeHTa IMAHH POBAHU: 
HSMCPCHHOrO IIpH TeMMepaType TOMOXMMMYeCKOrO Mpotecca. Dror Kospuunel 
B HHTepBane Temmepatyp 320—600° u3MeHaerca cuMOaTHO yenbHO moBep: 
HOCTH WH SMAHUPyiOel CMOCOOHOCTH, H3MePeHHOM pA KOMHATHOH Temilepatyp 
pe Rien ecseicisiit o00ux KosPpulldeHTos Ou3KH. OTKsOHEHI 

MHaoTca mpu 700°, a npu ambueiiimem NoBBIMeHT 
he MPOWCXOMUT Pe3KOe YBeIMYeHHe BbICOKOTeMMepaTypHoro KOFI 


pulimexnta °MaHMPOBaHUA, aHTHOaTHOe yMeHbIeHHIO yerbHOTI TOBEpX HOCTH 
H HUSKOTeMMepaTypHoro KospulueHTa SMaHUpoBaHua. 

_  Ilpegcrapnaer uurepec MpPOaHaNH3UPOBaTb BO3MOXKHBIC PHYA! pasiuuEA 
)SABHCHMOCTH KOS*PUUMeHTOB SMaHUPOBaHUA OT BeAMUHEDI YebHOH MOBepx- 
jHOCTH M TemMepaTypbl eruqparaunn. 

JImHetiny1o SaBHCHMOCTh MexKy KOSpPUUMeHTOM SMaHHpOBaHus, u3MepeH- 
jHPIM pH KOMHATHOM TemMepatype, Hu yAebHOl MOBepxHocTDIO, 10-BHHMOMy 
‘MOXKHO OObACHHT TEM, YTO OTBOL oOpasyloujeroca TOpona npoucxog_uT TOKO 
(OT NOBEPXHOCTHOPO CJIOM HCCeAyeMbIX OOpasloB rHpooKucn un OKUCH MarHHaA, 


0 400 = =800 += 200° 


Puc. 2. Uamenenne xoadcbunmnen- 
TOB 9MaHHpoBaHHa MO Topory, 
H3MePpeHHbIX MPH KOMHATHOM TemM- 
nepatype (/) u mpu Temnepatype 
ombira (2), H BeIMUMHEI ylebHOH 
MOBepxXHOCTH (8) B 3aBHCHMOCTH OT 
TeMMepatypb! Werugparauun rug- 
Ppookucw MarHHA 


‘tn 
oO 


60 © 


40 


20 


Gg 100 200 300 S, m2 


Puc. 3. SapucumocTb Kostbduun- 
€HTa SMaHMpOBaHuA TO TOpoHy, 
M3MepeHHOrO TPH KOMHATHOH TeM- 
Tlepatype, OT BeMUNHbI yLebHOH 
MOBepXHOCTH OOpa3iloB OKUCH Mar- 
HHA, NOJIYeCHHBIX LeruspaTanuel 
IPH pasmMunok Temmepatype. 3pe- 
3.0uUKa OTHOCHTCA K Trusxpookucu 


Maruun 


NpHyeM XapakTep pacipeseseHHuA WHAMUAPyIOuluX AaTOMOB paMOTOpHA B 
oOpasiax Oovlee wIH MeHee OAuHaKOB. AnaornmuHbiit THM OTBOJa TOpOHa uMeeT 
MeCTO B HHTepBalle Temnepatyp 320—600°. IIpu Oomee BEIcoKol Temnepatype 
(HauHHaa c 700°) MexaHu3M OTBOJa TOpOHa u3MeHseTCA. OueBugHO, B OTBOLE 
TOPOHA Ha4uMHaeT YYACTBOBATb HE TOJIbKO MOBEPXHOCTb, HO H CObEM BCJIEACTBHE 
YBeJIMYCHHA NOABMXKHOCTH ATOMOB KPHCTaMYeCcKOH pewerTKH. C JaibHeHWIuM 
NOBbILUEHHEM TEMMepaTyPbl MOABH2XKHOCTh ATOMOB Ppele€TKH HW pa3PpbixJIeHHe 
CTPYKTYDPbI Bce Oolee YCHJIHBaIOTCA, UTO BbIZbIBAeT PE3KOE YBCMYEHHEe 9MAHUPY- 
joule cnoco6uocTu. Tak, mpu Temmepatype 1080° KosdhduuvexT 9MaHHpoBaHHA 
mocturaer 81%, T. e. umMeeT MeCTO OTBOX MOUTH BCero TOpOHa, OOpasyrtouleroca 
B JaHHOM OOpasie. MuTepecuo, uTO TemlepatTypa, COOTBeETCTBYIOIWaA HauaJly 
M3MCHCHHA XapakTepa BbIJeIeCHHA TOPOHA, CBA3AHHOFO C NOABJICHHEM NOJBYXK- 
HOCTH aTOMOB KPHCTaJJIMYeCKOM pellleTKH OKMCH MarHHA, HaMHOrO HHX%KEe TaM- 
MaHOBCKOH TemMMepaTypbl Hauala cileKaHHs. 


VMuctutyt dbusnueckoH XHMHH Tloerymaso 
Axkajemuu HayK CCCP 24 IX 1958 
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@H3HYECKAA XHMH 


A. ® KOPELKHA u A. B. TAYBMAH 


OB 9MYJIBFHPYIOLUEM JEHCTBHH BbICOKOJHMCIEPCHBIX 
TBEPAbIX TEJI 


(Ilpedemaseaexo axademuxom IT, A. Pe6uxdepom 27 VIIIRI958) 


Cpequ TBepAbIX SMYybraTOpoB, MpHMeHAeMBIX JA NoyeHHA TexXHHe 
CKHX SMYJIbCHH, ocoOoe MOIOKeHHE 3aHHMaIOT OeCHTOHHTOBbIe TIHHbI, BOJHBIE 
CyCMeHSHH KOTOPBIX BCJeqCTBHe THAPOPHIbHOCTH YacTHIL B pe3ybTaTe Hw) 
MenTHsalluH OOTalaioT OYeHb BHICOKOM AuNCMepcHOCcTbIO H cmocoOHOCcTHIO &k 
cTpyKTy pooOpasoBaHkHN. 

OgHako H C MOMOULbIO GeHTOHHTA B OTCYTCTBHE aCOpOMHOHHEIX CIO€B OCHOB 
HbIX MeTaJHYeCKHX MBLI ocoOoro cocTaBa YCTOHYHBBI€ SMYyJIbCHH 4HCTOI 
yresoopornoro Maca, Kak 9TO Os10 HaMH MOKa3aHo ("), MOryT ObITb Momy: 
YH! THUS IPH SHAYHTebHOM COXepKaHHH B CHCTeMe TBeEpOH asp (He MeHet 
4%), oSecneyHBaioulem OOpasoBaHHe OOBeEMHOH THAPOPHAbHOH KOaryAWHOR 
HOW cTpyKTypu. [IpH HaIHYHH yKa3aHHbIX aCOPpOMHOHHBIX CIOeB C BbICOKHMI 
CTPYKTYPHO-MeXaHHYeCKHMH CBOHCTBAMH HeOOXOQHMad WIA MpOywHOH cTaOwJH 
SallHH KOHICHTPakHA TBepAOrO SMyAbraToOpa Pe3KO CHHKaeICA, COOTBETCTBYS 
yKe OJHOYACTHYHOMY MOKpBITHIO Kallen (*). 

C ApyrHMH rHpopHAbHSIMA MOPOWIKaMH, He CMOcOOHEIMH K OOpa30BaHHK 
B BOZe THAPOPHABHBIX KOaryASWHOHHBIX CTPyKTyP, yCTOHYHBOe SMyIbrHpoBa 
HHe B TeX K€ YCIOBHAX, T. €. B OTCYTCTBHE OCHOBHBIX MbII, TeM Oomee MOKE 
OHITS OCYULECTBIeHO TObKO MPH ocTaTOYHO OobUIOM CcOepxKaHHH TBepAOl 
(basH, KOTOPOe OTBeYaeT BOSHHKHOBCHHIO Ha MOBEPXHOCTH Kaleb 3alllHTHOF 
MHOPOCIOHHOPO MOKPHITHA C PHIXIOH YyMaKOBKOH TBePANIX YaCcTHIL HH CTPyK 
TyPHOH cerTKH. Takoli CeTKOH B STOM Cy4ae, OYCBHIHO, MOKET ABHTBCA YR 
ragpopoduad KOarySWHOHHasd CTpyKTypa, oOpa30BaHHad YaCTHWaMH THIpo 
QUABHOrO SMyAbraTOpa, MOBEPXHOCTS KOTOPHIX THApopoOusHpoBana OpHeHTH 
POBaHHHIMH aCOPOWHOHHHMH COAMH. 

KonlenTpuposanunle 50% SMYAbCHH OFHULCHHOFO CHAHKareneM HemomApHOr 
Ba3S@1HHOBOPO Maca H Maca C rH pOpPoOHSHPYiOULHMH 10OaBKaMH MOBEPXHOCTHO 
AKTHBHBIX BeUleCTS (KHPHNC KHCIOTH, CIHPTH H AMHHBI) NOTyYaHCb, KaK | 
pavee ('), SHePrHYHBIM MeXaHHUCCKHM BCTPAXHBaHHeM B MPHCYTCTBHH TBepIBL 
SMYJIbraTOpOs, B KaveCTBe KOTOPHX OMIH MPHMCHCHBI YHCTHe peaKTHBHBl 
oOpasitel KapOoHaTa Kaba, JBYOKHCH THTaHa H JBYOKHCH KDeMHHA 
Jtucnepcxocts nopouikos ua 75—80% coorsercrsoBata pa3sMepaM acTH! 
MeHee 3 tt. 

Hx BHOOP onpeqeisica TeM, YTO B pagy CaCO;— TiO,— SiO, B coorse1 
CTBHH C OC1aOJ@HHEM OCHOBHEIX H YCHJCHHEM KHCJIBIX CBOHCTB y STHX MHHepadk 
HEIX Tel, HX CKIOHHOCTS K XeMOaCOPOMHOHHOMY B3aHMOJelCcTBHIO c 206aE 
KaMH TOBCPXHOCTHO-AKTHBHBIX BeiUeCTB MACHO dash OKa3bIBaeTCa pe3K 
Pa31HuHOH. SOTO B3saHMOelicTBHe OCyMeCTBASTOCS B. mpomecce o6pa30BaHH 
SMYIBCHH TPH KOHTAKTe Kall@Ib Maca C YacTHaMH SMyJbraropa. 

CraGHIbHOCTS SMYALCHH OW@HHBaTach MO BpeMeHH, HeOOXOHMOMY Ja H 
THEHOPO PaSPYLICHHS H BbIeICHHA NOMOBHHH! SMYAbrHpOBaHHOTO Maca 
BOOOTHOM BHIe. YCTOHYHBHMH CUHTAaTHCE SMYABCRE, KOTOpble He Paspylle 
HCb B TeveHHe 2 cyTok (Ha pxe. 1 nu 2 oGo3HaueHO 3HaKOM ©o). 
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1 Kak BHHO M3 KDHBBIX YCTOHYHBOCTh t — KOHIeHTpanua 9MyIbraTopa 
‘ts Ha puc. 1, pa3mmuHpe no MOJCKYJIAPHOH Mpupose BblcoKo_ucnepcuple 
acTHIlbI OOpasyror ycroiiuuBble SMy/IBCHH MPH CHJIbHO OTIHUHbIX [pyr OT Apyra 
“OHILCHTpallHAXx TBepMoOl (basbl. OTH pasM4M“A CBA3AHbI Kak C ecTeCTBeHHOT 
CONHOPOMHOCTHIO (MO3AMYHOCTHIO) NOBEPXHOCTH YaCTHLL B OTHOMeHHH u36upa- 
€JIbHOrO CMa4MBaHHA OTJCJIbHbIX ee 

‘“acTKOB OOeuMH (pa3aMu SMyVIbCHUH, TaK 4 


65 15% 


( C BO3MOXKHOCTbIO BO3HHKHOBCHHA B 
MYJIbCHOHHOH cucTeme rufpodobuoti 
Oar yJIHWHOHHOH CTPyKTyDbl. 

HuytToxwubix, 4uacTo He onpenense- 
{bIX AHaJIMTHYCCKHM TlyTeM 3arpsa3ue- 
ti KuCOrO XapakTepa, 10-BuuMoMy, 
‘cera HMEIOWIMXCA WaxKe B OUMLLEHHOM 
TJICBOLOPOMHOM Macule, OKa3bIBaeTCA 
OCTaTOUHO, 4TOObI OOpasoBaTb Ha NO- 
sepXHOCTH YacTHm CaCO; smerKo pea- 
Mpytoulee C HAMM MO «KaJIbILMeBbIM» 
fdacTKaM XeMOAaJCOPOWMOHHOe Tuspo- 
joOHOe NMOKpLITHe — aycopOmHoHHbIli 
“OH Ca-mMblia, HeOOxo_uMbI AA m0- 
Jeqyoulero crpyKTypooOpasosanua. 
Ipu 2TOM yciOoBuH Mpu OTHOCHTeNbHO 
IbICOKOM Cry (He MeHee 2,5%) OOpa- 
yeTca yCTOHYHBaH 9MYJIbCHA Tuna 
/B (kpuBan /). J\Byoxucn TuTana, 
HadHTeIbHO cadee B3aHMojleH - 
TBY TOLL eli C OmeMHOBOH KucnoTOH *, Puc. 1 Sapucumocts ycroitumBoctu smyab- 
JAA YCTOMYMBOH cTaOuIM3aluH IMYJIb- itt Pe ee natant poe 
ul TpeOyetca ye He mMeHee 15% I—TiO;: 3=- Sid; 

KpuBaxa 2). XO KpHBbIx BMeCTe C TEM 

(OKA3bIBaeT, YTO TaxKke HE3HAUHTeIbHOe CHM KeHHE C;, M0 CPaBHEHHIO C yKa3aH- 
ibIMH €€ 3HAYCHHAMH BeeT K pe3KOMY TlaeHuIO ycTOH4HBOCTH (HanpuMep, Ws 
,aCO, npu Cr,= 2,5% BemuunHa t>48 yac., a npu C.3= 2,0% BennunHa * 
BHA TOJIbKO 2 yac.). Hakouell, HHePTHAA MO OTHOLICHHIO K COCAHHEHHAM KHC- 
(oro XapaKTepa J[BYOKHCb KpeMHHA BOOOUIe He OOpasyeT SMYJIbCHM He3aBHCHMO 
T ee COJep»xKaHHaA B CHcTeMe (KpuBax 3). 

SaBHCHMOCTb 9MYJIbrupyiolulero AeHCTBMM OT COep»%KaHuA ruypooousupyio- 
IMX, CMlellMaIbHO BBeJeHHDIX B MaCuAHYy!O (pasy oOaBoK, npeacTaBjleHHas 
a puc. 2, HarmaqHo NOATBep»KAaeT CKa3aHHOe. (ITH 9MYJIbCHH NoMy4eHbI c 2% 
YCNeH3HAMH 9MyJIbraTOpoB, Mp KOTOPbIX SMYJIbTHPOBaHHe, B COOTBeETCTBHU 

anHbimu pvc. 1, B OTCyTCTBHe AoOaBOK He Mpoucxojur). Kak u CuIeqoBasio 

*KUaTb, SiO, HU Mp KaKHX KOHIMeHTPal\MAX OJIeMHOBOH KHCJOTHI He MpHoOpe- 
aeT aMYJIrupyioulelt cnocoGuoctu (KpuBas J), a TiO, pesKo ycuumBaer ee 
KOHUCHTpalivell KHCJIOTHI, OOHapy2KMBad OMTHMYM JlelicTBHa (pH Cont = 
~102—1071%), 3a KOTOpbIM upe3MepHas FHApooOusalva MOBepXHOCTH BBI- 
BIBACT CHMKEHHe YCTOMYMBOCTH SMYJICH HM Jasee OOpallleHve ux B pesybTaTe 
epexoJla UaCTHIL 43 BOZHOM (basbI B MaCIAHylO (KpHBaa 2). : 

TakuM o6pa30M, 3a C¥eT yIpowHeHHA CTPyKTYpbI, OOpasyemoli es EU se 
AApooOvsHpOBaHHbIMM YacTHWaMu SMyJIbraTopa, HeoOxoyuMoe JIA CTOHKOrO 
MYJIbrHpoBaHua cofepKaHue TBepfol asbl MOxeT ObITb Ee CHH- 
CHO C MepeXOOM OT PbIXJOrO MHOFOCJIOHHOrO MOKPbITHA Ha MOBepXHOCTH 
an K paspexKeHHOMy, HO y2Ke CTPYKTYPHpoBaHHOMYy 3alllMTHOMy MOBepx- 


OCTHOMY CJIOIO. 


* B rexHoMOruu MaCJAHbIX JAKOB H KPaCOK XOPOUIO H3BECTHO ABJICHHE «MeJICHH A» THTAHO- 
IX O@IU, 3aKIOUAIOMeeCA B MOCTCMCHHOM BbIAeeHHH U3 BbICOXUIero Renee MOKPBbITHA 
;oSonHoro TMTMeHTa BCeCTBHe Mavloli MpouHocTH Mbla, OOpasopanHoro TiOgc xKHpHbIMH 


icoTamMu Macuia (°). . 
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Anagormunoe BMaHMe rulpooOusaluA YacTHI, SMywbraTopa OKasbIB 
Wu Ha KapOonaT KaJbuusa (KpuBast 3), HO BCsIeACTBHe €TO BBICOKOH peakILMOHH} 
CHOCO6GHOCTH ONTHMYM JeliCTBUA OJIeEMHOBOM KUCJOTHI oOnapyxxHBaeTcaA 
SHATHTeBHO MeHBIUMX ee KORUeHTpAauMAX (Conr = 10°°%). Ilpx samene om 
HOBO KUCJIOTHI HOHMOBOi (KpHBad 4), BCWeACTBMe Goslee ca6olt ruAporo 

3a WU, Kak CJlecTBMe STOTO, MeHbIU 
9 mpounocTH oOpasyroljelica  CTpyKTy 
>| 3\ KM ONTHMYM 9MYJIbrHpOBaHUsA, eCTeCTBEHE 
cMellaeTca B CTOPOHY OOJIbIUHX KOHIL 
Tpallut- OOaBKU KUCJIOTHI (Com 107K 
B nmouHOoM corjacuu c 9THMM pe3yJibTaTa 
HaXOJMTCH BO3MOXKHOCTb «AaKTHBHPOBAaT 
WHEPTHYIO JBYOKHCb KpeMHHA oOaBKar 
OCHOBHOrO xapakTepa. Kak BHJHO 
puc. 2, 5, Macso, cofeprxaljee BMeC 
OJIEHHOBOM KHCJIOTbI OKTAeUMaMHH, CTO 
KO 9MyJbrupyetca SiO, BcseqCTBHe TOF 
UTO Ha ee MOBEPXHOCTH B 9TOM CJIyyae CO 
jlaeTca rHugpodo6Hoe XeMoaCcopOuMoHH 
moKppiTHe (*). 
C ppyrol cTopoubl, cuJleqyeT ykKa3at 
0 Poe RET ae UTO LWeTHIOBbIA CIHUpT, OOpasylOllHi TOJIb 
am B00 BO y Of x40 10 100% oOpaTHMO CBssaHHbIe, He 3akpellJeHHl 
ae 2 Ha TBepOH MOBepXHOCTH aJCopOWHOHH! 

‘ CJIOH, He OKa3bIBaJi HHKaKOrO BJIMAH 
Ha SMYJIbrupyrollee MelicTBHe HCCJe,OBa 
HbIX HAMM MOPOLJKOB. 

510 Bce cKa3aHHOe MOKaSbIBaeT, UTO CHI 
Puce. 2. YerotiuusocTtb sMybcHi B 3aBU- HAA CTAaOHMH3allHA, HeOOxXoUMaA JIA T 
CHMOCTH OT NPHpoObl SMybraTopa MH COACP- yyeHHA YCTOHYMBBIX, JJIMTeJIbHO Cyle 
2KaHMA NOBEPXHOCTHO-aKTUBHbIX BeWLeCTB— 2 
ruspoo6u3zaTopoB =B MacJAHO (pase. BYIOWWMX SMYyJIbCHi THMa M/B C TMOMOUM 
{—SiO,, MAB—oweunopaa xKucnota; M@JIbIX KOJIMYeCCTB TBePAbIX FHAPOPHJbH! 
2 pees A ee ad KHC/IOTa; 3MYJIbraTOPOB, MOXKET ObITh OCYMLeCTBUE 
J—C2CGe TAB — oneusosan sesors; ‘roo myteM pesKoro Yuet MpHP 

§ — SiO», FAB —oxtamenmaamun HOH Ca6O BbIpaxKeHHOM MO3AMUHOCTH 1 

BePXHOCTH KPpHCTaJJIMYeCKOH pelleTKH 
yacTuu. Takoro pojja BTOpHyHad «HaBeeHHaA» MOZAHYHOCTh XapakTepn3yeTca TI 
JleJIbHO OOJIbLIMMH Pa3JIMUHAMH B MOJIeKYJIAPHOH UpHpoge (H NO usOnpaTeJbHO 
CMauHBaHHio O6eHMH (ha3aMH SMYVJIbCHH) OTJ@JIbHbIX YUACTKOB MOBePXHOC 
M MoxKeT ObITb CO34aHa YaCTHYHbIM MOKPbITHeM ee ruApOPoOUSHpyIOMINMH Xe) 
aJCOPOLMOHHbIMH CJIOAMH MOBePXHOCTHO-aKTHBHBIX BeIeCTB, HeOOpaTHMo | 
KpellJICHHbIMH Ha Hel KOBaJICHTHLIMH CBA3HMH (°). 

I]pu ontumMaJIbHOM OanaHce B pacmpeyeweHHH Ha MOBepXHOCTH aC 
rHpo- WH ONeOUIbHbIX yYUaCTKOB (B NPHCYTCTBHH MacJia) OOpa3syloTca ycToH' 
BbI€ SMYJIbCHH C 3aLMTHbIMH MOKPbITHAMH B BUe THAPOMOOHLIX KoOary AWM 
HbIX CTpykTyp (°). OTH CTrpyKTypbI OOpasyloTca B pesyJIbTaTe BOSHHKHOBE! 
B 9MYJIbCHOHHOH CHCTeMe MPOUHBbIX CBA3eH He TOJbKO MEXKAY YacTHILaMu H Ki 
JAM, HO MW MEK Jy YaCTHLAaMH 9MyJbraTopa CO CTOPOHbI BOAHOM Cpebl IMYJIbC 

Bo3MoxKHOCTb OOpas0BaHHA TaKHX CTPyKTYp 3a C¥eT COsepxKallUXcA BT 
HHMYeCKUX MaCJlaX S3arpx3HeHH KHCOTO XapaKTepa MHOFHMH aBTOpaMu 
YUHTbIBANIaCb, UTO H MPHBOAUJIO MX K HeMpaBHJIbHOMY HCTOJIKOBaHHIO MeXaHH: 
SMYJbIMpOBaHNA TBePAbIMH SMYJIbraTOpaMH JIMWIb KaK ABJeHHA MpwwMmal 
oAHOro ClO YaCTHI, K MOBePpXHOCTH KallJid —cpeyla 3a CueT CH CMauMBal 
(7°). IIpu 9TOM CTpaHHBIM O6pa30M He YUHTHIBAIOCh TaKKe, UTO IIPHMEHSE) 
KOHICHTpalluH SMyJIbraTOpa BO MHOFO pa3 peBblllalH TO ux ComepxKanne, 
TOpoe HEOOXOAMMO JIA OOpasoBaHHA OMHOUACTHYHOFO MOKPHITHA Kaleb ¥ 
AAHOH (asp. Jit CpaBHeHHA MOXKHO yKa3aTb, YTO MO HalwuM aHHBIM | 
TakOro NOKPbITHA, HalpHMep c MopomkKOM CaCO; o6pmHO AucMepcHocTH, 1 
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MUA 


gt Cn 


yyeTCA MO Nopsyky BemuuuH 2,5—3% TBepmO tbasbI MO OTHOWICHHIO K Macu, 


Ora Kak OObINHO B STHX PaOOTAaX HCNOMb3OBaIM KOHIeHTPallun TBeEpLO ca3sbl 
lopagka 25—35% (°,1°). 


VuctutyT du3vueckolt xumuu Tlocrynmuso 
Akajlemuu HayK CCCP 27 VIII 1958 
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PH3BHYECKAA XHMbh 


A. T. MEP)KAHOB u ®. H. JYBOBULLKHM 
Q TEOPHH TEMJIOBOrO B3PbIBA KOHJEHCHPOBAHHBIX BB 


(ITpedcmaeneno axademuxom H. H. Cemenosoim 9 IX 1958) 


Yuanenue ra3000pa3Hblx MpomkykTos, oOpa3y!ouluxcad mpu  pacma| 
B3PbIBUATHIX BeULeCTB, H3 3OHbI PeaKIMH OKa3bIBaeT CYIeCTBCHHOe BJINAHI 
KaK Ha (bOpM@JIbHO-KMHeTMYeCKHe 3aKOHOMePHOCTH MpoTeKaHuA peaKkIun 
W30TCPMHYCCKUX YCIOBMAX, TAK M Ha TemMOBOH OalaHc Mp HeEM3OTepMH4ECKC 
pa3J1OxKeHHH. Buarogapa| sToMy TeMmIOBOH B3PbIB KOHACHCHPOBAHHBIX } 
B OOMbUIMHCTBe CydaeB He MOxKeT OblTb OMMCaH CyllecTByouleH TeopHe 
paspaooranno H. H. Cemenosnm (’), J. A. @panx-Kamenerkum ( 
u O. M. Togecom (3) MpHMeHHTeIbHO K Ta30BbIM CHCTeMaM. 

B nacrosuleli pabore Mbl paccMOTpHM Oosee OOuly!0 TeOpHio, YYIHTHIBAIOLLYy 
ylanenue 4acTu O6paz0BaBIUMXCA MPH PeaKWMH MPOLyKTOB H3 PeakILMOHHO 
OObeMa H MO3BOAIOULY!0 LWIA BB, HaXOJAULMXCA B XKMAKOM COCTOAHHH, paccyd 
TaTb BC€ OCHOBHbIe XAPaKTePHCTHKH TeMMOBOTO B3PbIBa: KPHTHYeCKOe YCJIOBH 
rayOHHy MpesBspbiIBHOrO pa3lO%KeHHA WH NepHOd MHAyKUMH. 

Bspenem o6o3HaueHua: V — peaKUMOHHbIt oObem; V,— HauambHOe 3Haq 
HM@ PeaKI[MOHHOTO OObeMa; m — MACCAa BEILeECTBAa; M,— HadaJibHOe 3HayeH, 
maccpl; d — quamerp 3apsyaj (cm); / — HayabHoe 3HaYeHHe BBICOTHI 3ap4; 
(cm); T —cpequaa TemmepaTypa BeulectBa (rpag.); T,— Temmepatypa oKp 
Karoulell cpemel (rpaq.); f—Bpema (cex.); Q— TenmoBo sdppexT peaKut 
(xan/em’); E — 9Heprua akTuBallun (Ka1/Moub); Ryo— mpegaKcnouenT (1/cex 
h —Tenmonposomquocth§(Kan/cm-ceK-rpaq); ¢C— ylenbHaad  TemmoemMKOc 
(kan/r + rpaq); @—MaoTHoctb (r/cm*); 4—rayOuHa mpeBpauenua; 0- 
Oe3pa3MepHbIi pasorpeB; * — Oe3spa3MepHoe Bpema. 

BymeM CuvTaTb Mpomecc yamenua ra3s000pa3Hblx MPOAyKTOB H3 peaKIHO 
Horo OObeMa KBa3HPaBHOBeCHbIM. STO CMpaBeAIHBO Mp MasIbIX CKOPOCT: 
Pa3OBbIeeHHA, KOra BPeMA BbIXOa La3z000pa3HbIX MPOAyKTOB HAMHO 
MeHbIlle BpeMeHH peakitHH. J\IA BemulecTB, MpakTHYecKH He pa3viararoulux 
pH TemMepatype MaBleHua, BCerqa CyulecTByeT uHTepBal Temmepary 
B KOTOPOM TaKOH pe?KHM HMeeT MECTO. 

B ycJIOBHAX KBa3HPaBHOBeCHOrO PexKHMAa PeaKIWMOHHbI OObEM MOXKHO Pé 
CMaTPHBaTb Kak OJHOPOJHy10, HE NepeMelIMBaemMylO My3bIPbKaMH BbIXOLALL 
ra30B %KHAKOCTb, a OTHOCHTe/IbHOe H3MeHeHHe OOBeMa B Mpollecce pas0xKeH 


II PHHAT MPONOPMHOHAIbHBIM ruivOHHe mpespamenus-2— = py. Kosdpdunne 
0 


pONOPWMOHAIbHOCTH {! B OObIIHHCTBE CLy4aeB ABIACTCA KOHCTAHTOH BelLecT! 
Tl ra30Bblx cucTem = 0. {Jia GombuIMHCTBa KOHJ@HCHPOBaHHBIX BB } Out 
KO K e@IHHUILe. 

Yqanenue raso00pasHolt YacTH MpOAyKTOB M3 peaKIMOHHOTO OObeMa CJ 
mye? yUHTbIBaTb Kak B BbIpaxKeHHN WIA CKOPOCTH TeNOBbINeMeHUA (H3-3a YI 
MM4CHHA MOM HCXOAHOFO BeUlecTBa B eMHHUIe OObeMa), TAK HM B BbIparKeH 
Id CKOPOCTH TeNMOOTBOJa (3a CUeT YMeHDbINeHHA TeOMeTPuyeCKUX pa3sMepo 

CkopocTb TenJOBbIqe1eHua |B eluHule OObeMa paBHa ior . Brpeme 
HOM ciyyae » = | (Bce lnponyKThI ras00OpasHbl) B 30He peaKIMH HaxOJUuT 
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WIbKO HCXOAHOe BeIULeCTBO H B BbIPaKeHHe MIA TeMMOMPHxXoOLa BXOAUT yeub- 
id CKOPOCTb pa3vlIOx%KeHHA. 

Ckopoctb TenOOTBOMa, pacCUHTaHHad Ha eMMHUILy OObema, ANA BepTHKaJIb- 
WO WHIMHEpa* Mp KOHAYKTMBHOM Tenmomepemaye, cormacHo ® pank- Kame- 
MIKOMY, PaBHa 


NS 4 x 
de [2,00 + 0,21 (+) daar | (T —T,). 
eMIOOOMeCHOM Ha BepXHeM Toplle IWIMHApa mpeHeOperaem. 


Takum o6pa3oM, CucTeMa ypaBHeHHii, OMMCHIBalOllad TeMOBOi B3pbIB, B Ha- 
eM cJlyyae HMeeT Buy ** 


do _ ep(m) 4 1 
Va ~ Tun Pe aeacesroal () 
d 
Fe = ep (1). (2) 


Hauanbuple ycnosua: t= 0, 6=0, 4 =0; 


5) 


iad aie gO, ME RL NS E/RT: 
Wises u ( ev aa) ofa 2 Seo fay Gi RT? ake / ’ 
ee ag ys 3 08 a eee co RTS 
RT? i Ohas aee ot; =a; ana 


(q) — byHKuna, BbIparKarollad 3aKOH MpoTeKaHHA peakWMM B U30TepMH4eCKHX 
>JIOBMAX. 

 Yuer ra30BbiqeieHHA MpHBesl K TOMY, 4YTO B CHCTeMY YpaBHeHHH BOLE 
IBbIM Mapamerp pv. Kpome Toro NapaMeTpbl x Hv, KOTOPble AVIA Ta3OBbIX peak- 


4 4 
4M BXOJMMB CHCTeMy B OJHOH KOMOnHalluH = = = ar eb Telepb BXO- 


IT pa3eJIbHO. 

YfaleHue ra3z006pa3HbIxX MpOAyKTOB pa310x%KeHHA H3 PeaKWMOHHOrO OObemMa 
MLECTBCHHO BJIMACT Ha TeMMOBO B3PbIB B TeX Cy4YaAX, KOra ryOuHa Mpex- 
SPbIBHOM PeaKILHH CpaBHHTebHO BeuKa. JIA peaklMi C HOPMasIbHOH KHHe- 
ikKOH B3PbIB HaCcTyMaeT Ha MaJbIX TlyOuHax NpeBpallleHHA, H H3MeCHEHHE 
>AKWHOHHOrO OObeMa CuleyeT YYHTbIBaTb, B OCHOBHOM, MPH BbIYMCJICHHH I0- 
.aBKH Ha BHIropanue 3a nepvod HHAyKUNH. HanOobuinl uuTepec C TOUKH 3pe- 
{A JlAHHOH TeOpHH MpeAcTaBIAIOT CAMOYCKOPAIOWHeCA B HM30TEPMHYECKHX 
SIOBHAX peakWHH. : 

Paccmorpum mpocreliumi u B TO Ke BpeMA HanOosee PaclpocrpaHeHHblH 
[yuaii — aprokaTamuTuueckuve peaxiun l-ro nopsqKa. Kak Obi0 noKasaHO 
aHee (*), WIA ABTOKaTaJIM3a KOHCUHbIMH KOHJCHCHPOBaHHbIMH MPOAyKTaMH IIpH 
IZJIOKEHHH BB B XKHAKOH case 


(9) =(% + p=) 


@ %)—Kputepwi aprokaTamuraunocTu. B pe3yJibTaTe pellieHHaA KBa3HCTALMO- 
ipHow (5) cucTeMbI ypaBHeHHH MOsyaeHbl BbIparKeHHA: 
ATHYeCKOe YCJIOBHe 


B _temi/fie gen tdi (i4 es © 


co 


* Bepraxambublii unauHap HaWOonee yqoOeH AA PaccMOTpeHusA, TAK KaK B STOM Calyuae 
Hen 3apasa B Mpolecce pasoKeHHA He UCKaxKAeTCA, a U3MCHCHHE TCOMCTPUYCCKUX PasMePOB 
ICOTbI UMIMHApa) Werko yueCTb MaTeMaTH4CCKH. 

** Cucrema 3alucaHa B Oespa3MepHOM Buse B 
AX HW Jlonyulenuax. 


OOBIYHBIX JVI TenOBOH TeopHu npHOsmMKe- 
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ruiyOuHa MpeAB3pbIBHOrO pa3sJiO%KeHHA 


2u. 1+(1—p)(1—wng) |? Ae 
1 +2 —nttw—V [ : (145 -— 


Ypsp — 


nepvoy WHAYKUMM 


45 \ [a+ VG—WF OOO 1—%e 6 
OF (0) V a — 4u4F (8) © (8) 


rye ets , 
a=[1+(l—z)(—pm)ly. FO)= Se as ge 


4 — 1 
@ (6) == sare Pe shea 


co 


0, HaXOMUTCA H3 BbIparkeHHA 0,e—% = x7Vp. 

Avamu3 ypapnennit (1) — (2) u dopmys (3) — (5) moKasbiBaeT, 4TO As k 
JICHCHPOBaHHbIX BB 3HAaUeCHHs BeJIMUKE 
Nesp MH Tung HA B3PbIBHOM Mipefese 3a 
CAT OT MapaMeTpa vy, XapakTepH3ytoull 
yCJIOBHA mpoBeyeHHa onbita. Tai 
3aBHCHMOCTb €CTb CJIeCTBHe YBeJIMYEl 
acekTHBHOrO § KOS(*p*PHLMeHTa ~~ Tell 
oTJauH B Mpouecce pa3JIO%KeHHA H , 
rasOBbIX CHCTeM He HMeeT MeCTA. 

B cayuae aBTOKaTaJIv3a KOHCUHE 
rag0oOpa3HbIMH MpOyKTaMH MpH fF 
JIOMKeCHHH B 3aMKHYTOM cocyze o(%) 
= (% + 4) (1 — 4). Kpuruueckoe ye 


Puce, 1. 3anBHcHMOCTH KPHTHYeECKOFO YCJIOBHA | 

PIYOHHEI MpeAB3pbIBHOrO pa3JlO%KeHHA B | 

THYCCKHX YCOBHAX Ay, H MepHoOqa MHAY! 

B KPHTHYCCKHX YCJOBHAX Ty, OT NapaM 

Y TIpH Yo = 0,05. 1 — aBtoKkatamM3 KOHEUH 

KOHJCHCHPOBaHHBIMH NPOLYKTAaMH pasviorxKe 
2 — ra30BblIMH 


BHe (B MapaMeTpHyeckoli copMe) HMeeT BH 


4 2Tt +e = 20)] ep = 34M p — [t= (1 + ¥)I 
eXo, 2u. (4 ty UNep) ; 


U'ayOwHa npeQBspEIBHOrO pasvIO2xKeHHA HM MepHog MHAYKUHH JIerKO paccuHTBIBak 
YHCJICHHO. 
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hue 


Hexotopbie XapakTepHCTHKH TemOBOro B3pbIBa MOryT ObiITb MOsyUeHEI B 
IMKaX CTallMOHapHou TeopuH Dpank-Kameneukoro. PaccmatTpupad BeJMUMHI 5 
SOxp KaK (PyHKUHH PIyOHHbI MpeBpatlenua: 


aoe .) ((1—un?? 


2 \ 

5a ge FRM OO) 5, = 2,00 + 0,21 (FZ) 
3 yCIOBMA 6 = ox) MOXKHO HaHTH BbIPaKeHHA JIA B3PbIBHOrO Mmpeyesa u ry- 
WHbI TpewB3pbIBHOrO pa3sloxKeHuA. IlpHmMenenue Teopun Mpank-KamenellKoro 
CJIOMKHBIM MpOWeccCaM BO3MO?KHO TOJIbKO B TeX CJyYatx, KOra BpeMa Mpo- 
2KaHHA MpOllecca HaMHOro OOJIbUIe BpeMeHH pa3BUTHA CaMOroO B3pbIBa. 

Ilpu KOHBeKTHBHOH Temslonepeyaye (STOT C.lyya JerkKO OCYUeCTBHTb HHTeH- 
MBHbIM TlepeMellMBaHHeM BeleCTBa) YpaBHeHve TelvloBoro GOaJiaHca MMeeT BU 


do e’p(n) 4 1 
geen ge stl 


we 
ee Oa OE ae 
ene ay a4 Rp Rela ite, ay =a 


— KosciuluenT Tensonepeyaun OT BHYTpeHHeH MOBepXHOCTH CTeHKH cocya 
 OKpyKalourylo cpesy- 
 Bolpaxkenua Jia XapaKTepHCTMK TeMJIOBOrO B3PbIBa MOFYT ObITb MO/YUCHbI 
3 PeleHHA KBa3HCTaL|MOHapHOM CHCTeMBI. 

Ha puc. | mpuBeyeHbl pe3yJIbTaTbl HEKOTOPbIX PaCueTOB. 


Viucrutyt xumuueckolt pusuku Tlocrymus10 
Axajlemuu Hayk CCCP 4 VI 1958 


IMTHPOBAHHAS JIMTEPATYPA 
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4,1026(1940). 40. HW. Ly 6opunknuh, i be Mea Hew iM CAG In: Mep x aHOB, 
MH, 121, 668 (1958) ° A. T. MepxaHoB, ®. WU. Ty6osunkuh, AH, 
20, 1068 (1958). 
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Tloxnaann AkayeMun HayK cCcce 
1959. Tom 124, Ne 2 


@PH3HYECKAA XHMH 
E. E. HUKMTHH u H. J. COKOJIOB 


O COOTHOWIEHHH MEXKAY KOHCTAHTAMM CKOPOCTH 
TEPMUYECKOrO PACHIAXA JBYXATOMHbIX MOJIEKYJI 
TIPH HAJIMUMH HW MPH OTCYTCTBHK PABHOBECHA 


(IIpedcmaeneno axademuxom B, H. Koxdpamoeeom 7 VIII 1958) 


Tipomecc TepMuyeckol AuccouMallud ABYXaTOMHBbIX MOJICKyJI 
AB+M—->A+B+M 


pacematpuBasn Paiic (1, ?)u Kapepu (?~°). Hocnequui, OCHOBbIBaxACE Ha MpOcTor 
TeEOPHH CTOMKHOBeHUH (°), HCXOLM H3 NpesMoNOwKeHUA, YTO MHCCOMMAllHA MOTE: 
KYJIbI MOXKET MPOHCXOLMTb MyTeM MpsAMOro MepexOMa C HHXKHHX KOseOaTeIbHBI 
yPOBHelt CBA3AHHOTO COCTOAHHA B AMCCOMMMpOBaHHOe cocTosHHe. Teopetuue: 
CkHe pacueTbI, MOLTBepxMaeMble NPAMBIMH SKCM€PHMeHTaMH (CM., HamlpuMep. 
(7)), MOKasbIBaIOT, OHAKO, YTO IPH MOJIEKYJIAPHBIX CTOMKHOBEHHAX C 3aMeTHOF 
BePOATHOCTbIO NepefaeTcA SHEPIHA, Maslad NO CpaBHeHHIO C 9HEprHeli ANCCO- 
Halu. 

Paiic B cBoux pacuetax (1, ?) HCxOJHJI M3 NpaBHJIbHOFO MpeANOMOKeHUA, YTC 
Mepexof— MOvIeKysI B OOJlaCTh HeMpepbIBHLIX SHeprult MPOHCXOAHT C BepXHH? 
KONeCOATEbHBIX YPOBHeH, OMHAKO OH He YUHTHIBA! HapylWweHHA OOJIbIMaHOB- 
CKOrO pacnpeyeseHiA MOJeKYJ MO KOMeOaTebHBIM COCTOAHHAM. MMeHHO B STON 
HapylWeHHH 3aKOUaeTCA OCOGeCHHOCTh MpoleccoB TepMHYECKOH MHCCOMMAaLHY 
ByXaTOMHbIX MoseKys (1°). : 

Hapymienve OoulbUMaHOBCKOrO pacnpeyeieHHA MO KONeOaTebHEIM COCTOS- 
HHAM paciafarouieHcH MOJIEKYJIbI IPHBOLHT K YMeHbINeHHIO 3aCeJICHHOCTH KO- 
eOaTeIbHBIX YPOBHeH BOH3H TpaHHUUbl WHCCOUNAaLHH. OTO CBA3aHO C TeM, UTC 
CKOPOCTb MepexOfa CHJIbHO KOeOaTeIbHO BO3OyXKCHHBIX MOJeKyJ B COCTOS- 
HHA C HEMPepbIBHbIM CI€KTPOM 9HEPFHH 3HAYHTebHO OoubIe CKOpOCTH MOMayy 
MOueKYJI K TpaHulle AuccouMalun; HapyuwieHHe OobIMaHOBCKOrO pacnpexeve- 
HUA YBEIMYMBAeTCA B Pe8yJIbTATe YMeHbILEHHA KOMeOATeIbHbIX KBaHTOB BOJIH3Y 
rpaHHubl Jucconuaunn. IIpu stom koHcTaHTa pacnaya ompesemneTcs CKOpOCTHK 
moqauH KoONeOATeMbHO BO36yXTeHHLIX MOJIe€KYyJI K BePXHHM KOJIeOaTebHbIM 
ypoBrHam. B cBs3v C STHM CleLyeT OKUAATL, YTO KHHETHKA PeaKWHH TEPMHYECKO- 
ro pacnafla H peKOMOHHalHH He OyeT NOMYHHATECA OObINHOMY KHHETHUECKOMY 
y paBHeHHi0o} 


d : 
77 [AB] = — ka [AB] [M] + &; [A][B] [M], (1) 
rye kq uk; —KOHCTaHTEI, OMpeseAeMble COOTBETCTBEHHO 3 yPaBHeHHii 


ka = — [ABW {AB][M], & = 2 [AB] /TAJIBIIMI, (1a) 


OTBEUAaIOINMX HavaJIbHbIM CTaMAM peak AMCCOWMAalMH HM peKOMOuHaLLNH. 

Tlockombky uCcolMalua mpeyctaBiaeT coOoll mHorocTayMiHblit mpouecc, 
KMHETHKa paciajla M PeKOMOMHALMA JOJKHbI ONMCHIBATbCA CuIeMyOWleH cucTe- 
MOH ypaBHeHHit (Just NpocToTbl nosaraem [M] = 1) 


d 
pes ae 21 Pann sie 2 Pane. (2 


seCb Xp OOOsHauaeT cyHKUMIO pacnpeyevieHHA, T. €. 3aCeJICHHOCTb 1-ro 
/POBHA SHepruu cucTembl! AB, a Pry — BepOATHOCTH BpalllaTesbHbIX Hu KOvIe- 
JATEJbHBIX epexoyoB k—>n mosexysb! AB. CymMbl B Bbipaxkenun (2) BKJIIO- 
[a1OT TakKe COCTOAHMA HeMpepbIBHOH OOIACTH CMeKTpa, AJA KOTOpOl Nox cyM- 
{HPOBaHHeM NO f CJleyeT NOHMMaTb MHTerpuHpoBaHve mo sHeprun E, npyuem 
$ STOM Cilydae Xn=xX(EL)dE uw Pen= Pee. pu ycnosuu, xorga [AB] <[M], 
S3aMMOJeHCTBHEM MOJIeKy AB mexyy co6oii moxHO lipeneOpeub, BeweycTBue 
lerO B TOM YaCTH CYMMbI, KOTOPad COOTBETCTBYeT KOsIeOaTeIbHBIM Bpalila- 
JIbHBIM NepexoaM MW AMCCOUMalHH Mosekysbt AB, Bemvuunbl Pro W Per He 
ABUCAT OT X, HM X(E). B To %e Bpema npH peKoMOuHauMM cyLecTBeHHO 
ISAMMOJCHCTBHE MMCHHO peKOMOHHMPYIOWNX ATOMOB, YTO MpPHBOAUT K JIMHeliHO!I 
‘ABHCHMOCTH BepOATHOCTeHi Pen, COOTBETCTBYIONIUX peKOMOuHalMH, oT x(E) u K 
‘BaPaTHuHOH 3aBHCHMOCTH CKOPOCTH peKOMOHHALHH OT KOHIeHTpalluH aTOMoB. 

Paccmotpum npoctetmmuii cyuali, Korya mpu [AB] <[M] Konuentpaunn 
A], 4 [B], noagepxuBaioTca mocTOAHHBIMH. IIpu sToM cucTema ypaBHenuii (2) 
TaHOBHTCA JIMHCHHOM HM MOKeT ObITb NepenucaHa B Buse 


“X= BX +C {AL (Bh, (3) 


‘Ae eCQHHCTBeHHBIN CTONOel MaTpHubl X cocTaBsIeH M3 KOMMOHEHT (byHKUMH 


acTipeeseHHA X,, a MaTpuub! B vu C onucpHiBaloT NoceOBaTeMbHbI pacnay 
| peKOMOMHAaLWMIO COOTBeETCTBeEHHO. OOmlee pelieHne (3) uMeeT BHI: 


X = Jla(u) L (p) exp(— pt) + X,, (4) 


‘We  — COOCTEEHHbIC 3HAYEHHA MaTPHUBI ash (u > 0); L (v) — marpuu, co- 


‘TABJICHHbIe H3 KOMIMOHEHT COOCTBEHHBIX BeEKTOPOB MaTPHIbI — 13%} COOTBETCTBYIO- 
MX COOCTBCHHbIM 3HaYeCHHAM By; a (uw) — NPOW3SBOJIDHbIe MHOMKUTeJH, oOllpeye- 


IA€MbIC HAYAJIHIMH YCJIOBHIMU, Hu Xy—YaCcTHOe pellienve Heo_HOposHorO 
/paBHenna (3). 7 

Ileppoe co6cTBeHHOe 3Ha4eHve Yo MATpHIb! — 6 COOTBeTCTByeT KOHCTaHTe 
KOPOCTH pacnayia HW Mp OTCYTCTBHH PeKOMONHALMH OMpeyesiAeTCH BbIparKe- 
vem (8) 


Ho = —-& [AB] /[AB]. (5) 


IIpH sTux »%xe ycsoBuax (OTCYTCTBHE PeKOMOMHALHH) Yo, OYCBHAHO, COBIa- 
aeT C BeMUHHO ky, ompeyemsemoii ypaBHenvem (la). Bropoe coOcTBeHHoe 


HaueHve pw, MaTpHubl — B npv6sM3HTeIbHO paBHO CKOPOCTH PpeJIaKCallMM KOWIe- 
ATeJIbHi MH SHEprHH MovieKkyJibl AB, MmpHueM BBINIOJIHAeCTCA HEPaBEHCTBO Po < 1, 
>, °). Ecumm Bpema HaOsuoqeHHa ¢ 3HaUYHTeJIbHO MpeBOCXOJMT BpeMA Koue6a- 
€JIbHO!i peviakcauuu, T. e. ¢1/u,, To u3 (4) crenzyeT SKCHOHEHIMa bHOe 
aTyxaune (byHKIMH pacmpeyeieHus, uTO cooTBeTcTByeT pacnagy. Tak on 
peMaA pevakcallMu JIA MOCTyMaTeJbHOTO JBH2KeHHA MeHbIUe BPeMeHH mae a- 
eJIbHOH PeJlakcalluu, TO MpH yKa3aHHOM YCJIOBHH pacnpefeyieHHe aTOMOB AA Hi 
} 110 SHEPrHAM MOXKHO CUNTATb paBHOBeCHBIM. Torga O¥eBHAHO, 4TO pelle- 
WeM ypaBHeHHA 


Bx CA Ie = 0 (6) 
yeT paBHOBecHad (PPyYHKUHA pacnpeyeseHHA 
x = N exp (— E,/ kT). (7) 


Hailiyem Tenepb Besmunny noctosnHoH N. O6nidHo nocTysMpyetca, 4TO 
papHenne (1) cnipaBeyviMBO mpu Bcex 3HayeHuax KonUeHTpauui [AB], [A] u 


d 
3], B YaCTHOCTH, Mp paBHOBeCcHH (+ [AB] = 0). OjHako HeT HMKaKHX oc- 
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HOBAHMH CYMTaTb, UTO BeMMUMHI kg u k, B YCMOBAAX paBHoBecHA OyayT MMer 
ve 3Ke 3Ha4YeHHA, UTO M B HavaJIbHbIX CTaqMAX PeaKUMu JIMCCOUMAallMH WM PeKOM 
6uHalluu, KOrga CMpaBeJIMBbI paBeHCTBa (la). Tlostomy B oOnem cayyae 
ecHbIe 3HaveHHA KOHCTaHT CKOpocTeH AMCcolMalMn RY? 


cletyeT BBeCTH PaBHOB 
CB3aHHBIe C KOHCTaHTOM paBHoBecua K cCooTHOllle- 


0 
WM peKOMOMHallHu Reg 
HHeM 


* p60) 
[A]lo[B]o _— pr _ Ra 8 
TAB, K=O ° 


0 
Tlogcrapisa (7) B (8) wu yuHTbIBaA, YTO [AB]o = Ex, HaxoqHM MOCTOSH- 
HbI MHOKHTCJIb B BbIpPaxkeHHM (7): 
Aw) 


Nee @) Or; (9 


rue Q—ctatucTuteckan cymMa Monexyt AB. 
Takum o6pasom, mpu ¢>1/p, KHHeTHKa TepMMYecKOrO paciayla HW PeKOM 


Ouualluu ONMCbIBaeTCA YpaBHeHHeM 
pO) 


f 


[AB] = aexp(— Rat) + So [Alo [Blo- (10 
d 


B To 2Ke BpeMA MHTerpHpoBaHe HeTOUHOrO KMHeTHYECKOrO ypaBHeHHAa (1) qae1 


k 
[AB] = a exp(— kat) + = 


—[A]o [Boe (11 


d 


Bripaxkenua (10) u (11) pasnMuHbl, MOcKOJIbKy, Kak HeTpyQHO BUeTb, OTHO 


enna RO /kP wu k-/ ka He paBHbI MexKLy co6o10. B camMom jese, B OOBITHBE 
YCIOBUAX SKCMePHMeHTa KOHCTaHTa CKOpOCTH peKOMOMHallMH k, Kak B HepaB 
HOBeCHOM, TaK H B paBHOBeCHOM Ipollecce OyeT HMeCTb MpHMepHO OAHO HU Tl 
2Ke 3HaueHve. JleficTBHTebHO, SKCMepHMeHTasIbHbIe KOHCTAHTbI CKOpocTeH pe 
KOMOHHauMH, Hanpumep, aTomopB Br wim J npn T=300°K paBut 
10782 em® / Mon? cex = 1015 cm*/mom?cex. Koxuentpaiua atomos Bru J } 
3KCMepHMeHTax MO peKOMOMHaWHH He MpeBOCXOJAT HCCKOJIbBKHX MUJIJIMMeTpO) 
pr. cT., T. e. BemmuvHb! 10°? Momb/cm?. CxopocTb peakUMH peKOMOMHalMH | 
3TOM CcJly4¥ae Menbile, uem 1015-1077. 1077 [M] cex + = 10[M] cex?. B To x 
BpeMA W3BeCTHO, UTO Me3akTHBAMA KOJIeOaTeIbHO BO3OY2KJeHHbIX MOJICKY. 
TIPOHCXOMMT MWpakTMYeCKH MPH KaxXOM CTOJKHOBCHHH, UYHCIO KOTOPbIX Mp! 
OObIUHBIX TemMepaTypax paBHo Z—~10!* cm?/Mosb-cek. IIpH sTOM CKOpOocT 


We3akTUBallHH BO3OYXJCHHBIX MOJIEKYJI Br, am Js papa 1014-1077 [M] cex ? = 
= 10? [M] cex"}, T. e. ropa3qo OoubuIe CKOpOCTH HavasbHoro mMpollecca pe 
KOMOMHallnH. Orcioya cleqyeT, YTO CKOPOCTb HepaBHOBecHOrO Mpowecca PeKOM 
OuHAaMH OMpeyemaeTCA CKOPOCTbIO Mepexoga CTasIKMBalOWMxca aToMoB A 4H | 
M3 COCTOAHHM C HeMpepbIBHbIM CNeKTPOM SHeEpruH Ha MOOOH H3 BePpXHHX YPOE 
Heli Moviekybt AB. B To xe BpeMs paBHOBeCHad KOHCTaHTa peKoMOnHalluH, 1 
onpeyevIeHHiO, KaK pa3 paBHa KOHCTaHTe CKOpOCTH 3TOrO MocmeqHero Mpollecca 


C apyroii cropoubl, paBHOBecHad KOHCTaHTa cKopocTH pacnaga RY npess 
WlaeT KOHCTaHTY CKOpOCTH HepaBHOBecHoro mMpotecca kg. Ito obycoBseH 
ABYMH TIpHYMHaMu: OOJIbWeH 3aCeJICHHOCTbIO BePXHHX KOJIeOaTebHbIX YPOBHe 
Ip PaBHOBeCHH HW BJIMAHHeM CHI JasIbHOAeHCTBUA. SaBMYCHMOCTb PaBHOBeCHO 
KOHCTaHTbl CKOPOCTH JMCCOMMAaWMH OT 9THX CH CeqyeT u3 padoTn Paccel 
u Calimonca (14), KOTOpble yCTaHOBHJIM CHMOaTHOCTb MexKy BeMGHHOM | 


(a cnegosatenbuo u k) = Kk,) wu cmoco6HocTEIo mMoviekyibr M kK BaHyepBaaJl 
COBCKOMY B3aHMOyelicTBHIO. JlasIbHOAelCTBYIONIWe CHJIbl, OHaKO, He BJIMAK 
Ha KOHCTaHTy CKOPOCTH HepaBHOBeCHOrO Mpollecca WuccouMauMu (kg), MOCKOJIbE 
OHH CYINCCTBCHHbI, OYCBHHO, TOJIbKO JIA MepeXoJOB C CaMbIX BbICOKMX KOJI 
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ATCJIPHBIX YPOBHEH B COCTOAHHe C HenpepbIBHBIM CrieKTpoM SHeEprHH, T. e. 9TH 

Jbl ONPeWCJIAIOT CKOPOCTb HavOovlee ObicTpo craqun *. 

Bpravcuenupie 3Hauenua ky Aaa Tepmuyeckoro pacnaya Jy, Bry u O. yyqoB- 
CTBOPHTEJIbHO COBIMAaAaloT C SKCMEPHMEHTAJIbHBIMM BeJIHYMHaMH, OMpeeseHHbIMH 
HHCTHYCCKUM MeTOJOM TIpH pacnayle MOJIeKy B yqapHOi BomHe B aTmocibepe 
ProHa MIpu Temnepatypax 1500 — 4000°K (1912). JIasa Tepmuyecxoro pacnaya 
poMa, Hampumep, pH 7 = 2000°K 8B coorgercrsuu c (°) momy4aem: 


ka = 4-104 exp (— D/kT) cm? /moap-cex. 


IKCIEPHMEHTaJIbHOe sHaveHHe k?) pH sToH Temneparype mo Ilanbmepy u Xop- 
ary (7°) paBHo 


k® = 5-10" exp (— D/kT) cm? / momb-cex. 


[pH ApyrHx TeMMepaTypax, JIA KOTOPbIX MMeIOTCH MpAMbIe U3MepeHHs, sKcHe- 
AMCHTAJIbHbIC KOHCTAHTLI CKOPOCTH pacMaqa MpeBbIilaloT TeopeTHyeckHe He 6o- 
ee, uemM B 2—3 pagaa. 

Corsiacuo Busiapay** sHauenne kf?’ aia peakuuu pacniaga 6poma mpu 300°K 
aBHO 


RP = 10" exp(— D/&T). (12) 


OpMy eI padorel (°) Wa TOM xe TemMMepaTypbl ,aloT 
Ra 0 exp DPrT) 3° 


aKHM OOpa30M, paBHOBeCHad KOHCTaHTa CKOPOCTH JMCCOMMAaNMH OKasbIBaeTcs 
a NOpAQOK OO/Iblue HepaBHOBeCHOrO 3Ha4yeHHs. 
Pay apropos (1,!°) ormedadl BbICOKOe 3HaYeHHe Mpe9KCHOHEHIMaJIbHOrO MHO- 


HTeJIA B BbIpamkenun (12) AA RY? 110 CpaBHeHHiO ¢€ ra3OKHHeETHYeCCKHM UYHCJIOM 
rouiKHOBeHHH Z—~ 104. Dro pacxormkeHHe OObACHAeTCH, BO-NepBbIX, TeMH 2%xKe 


PHUMHaMM, KOTOPbIe oMpesesimioT mpespiiuenue k? _ Hag ka, VM, BO-BTOpbIXx, 
AKHMH =(bakTOpaMH, Kak BpalleHve JMCCOMMMpyIoWeH MOJIeKysIbI (°), HamHuHe 
2CKOJIBKUX YCTOMUMBbIX 9JIEKTPOHHbIX COCTOAHHH (') HM HeKOTOpOe yBeuIMYeHHe 
onepeyHHKa MOJIeKYJIbI B CHJLY KOsIeOaTeIbHOrO BO3Oy2%KeHHA. 


VuctutyT XuMuuecKol (bu3sHKH Tloctyn1a0 
Akaylemuu Hayk CCCP 11 VII 1958 
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He HMeeT CMBICJIa, B YACTHOCTH, MbITATbCHA o0be qu - 
HHA KOHCTAHTbI CKOPOCTH Paclafa, MOJYUeH- 


0 
* Benegcteue pasmuaud Mexkay ky ukg 
3Haue 
Th B OJHY HHTepMouALMOHHy!0 (tbopMy.1y 
ie 43 Coens u3MepeHHit HepaBHoOBecHoro Mpollecca (pH BbICOKHX TemMMepaTypax) Mois 
CICHHbIe H3 ycoBui paBHoBecuA (Mpu HH3KUX remmepatypax), Kak 9TO meaion, HallpHMep, 
wbMep uw Xopuur (1’). B ctaTbe oHOrO H3 Hac (°) Opl1a Aonyuena Ta *Ke owHOKa. 
** I[urupyerca mo (2°). 
ILurupy ) 6 
JAH, 7. 124, No 2 


Jlokaanp Akayemun nayr CCCP 
1959. Tom 124, Ne 2 


PH3HYECKAA XHM 


Cc. A. MYUIKAPEBA wu E. A. YKUIE 


NOBEJEHHE CYJIb®AT-HOHA TIPH 3JIEKTPOJIHTHYUECKOM 
NOJIYYEHHWHW MAHA 


(ITpedcmaeaeno axademuxom A. H. Ppymkunoim 31 VIT 1958) 


Kak Obwlo M0Ka3aHo B padotax (1-4), B’ MpucyTCTBUN Cyb(PaToB B XJIOPHAH 
pacilaBJICHHOM QVJICKTPOJIHTe MPOHCXOAMT 3HAYHTebHOe CHH2KeHHE BbIxXO 
mo TOKy MarHud. OAHaKO M€XaHH3M STOFO ABJICHHA WO CHX MOP OcTaeTCA HepéE 
KPBITbIM, HECMOTPA Ha TO, YTO OH MpeAcTaBAeT HUHTepec Kak JIA pelleH 
pala MpHkKaLHbIxX BOMpocoB, TaK HW WIA Ooee NMOMHOTO NOHHMAHUA KHHETH 
3JIEKTPOMMTHYECKOFO NOMYYCHHA MeTAJJIOB U3 PaCMaBJIeHHbIX COveli. 

TlockombKy OObMHO 9SJIEKTPOBbIeIeHHe MaPHHA U3 pacMMaBJICHHbIX COV 
OCYIECTBIIACTCA H3 SICKTPOHTa, COMeprKallero, NOMHMO XJIOPHAOB MarHy 
KaJIMA HU HATPHA, CL H HEKOTOPOe KOJIHYCCTBO PaCTBOPeEHHOFO METAJIJIHYCCKO 
MarHusa (°), KaxKeTCA BCPOATHbIM yCTaHOBJeHHe B pacmiaBe npu 700° paBHo! 
cua 


Mg"? + 3Mg + SO;?=24MgO +S, 


CHJIbHO CMelUCHHOrO! BIpaBo, Tak KaK H3MeHeHHe CTaHapTHOH cBOOOsH 
SHeprHv Mpu mpoTekaHuu peakitun (1) cocTaBlaeT B YCNOBHAX 2IeEKTPOJIH 
oxoo0 —267170 Kkkau/r-mMoub. 

BoubuinHCcTBO uCCeqOBaTeel, OHAKO, MOJaraioT, YTO SJIeMeHTapHaA Ce 
HE MOXKET CYWCCTBOBaTb B PaCIaBJIGEHHOM XJIOpHse B TeYeHHe MINTebHC 
BPeMCHH BCJeACTBHE €€ HUSKOM TemnepaTypb! Kunenusa (441°). Tlostomy o6nr4 
WONyCcKaiwoT JaibHeIWee B3aHMOJeCHCTBHE Cepbl C MeTAaJJIHYeCKHM MarHHeM 
oOpa30BaHHe CyIb(PUAOB, Me€XaHH3M BJIMAHUA KOTOPbIX Ha KaTOJHbI MpoL 
OcTaeTCa, BMPO4eM, TOKE HENMOHATHHIM. 

Hamu ObWIO yCTaHOBJEHO, UTO NPH BBELeHHH cysEdaT-noHa (B Bue MgC 
B XJIOPHAHBIH PacmvlaB, CofepxaulMi MeTaHYeCKHH MarHHli, 9IeKTPOs 
okpalumBaeTcA B ronyOoh WBeT, NPHY€M HHTCHCHBHOCTb OKPaCKH Be HYKBae’ 
C YBeJIMYCHHEM KOJIMYECTBA BBOXMMOH NOOaBKH. Tony6oe okpaliMBaHne C 
HOBHTCA 3aMe€THBIM pH coxepxannn SO? B aekTpomutTe 0,05—0,1 Bec. 
HO B MPHCYTCTBHH OOJIBLIMX KOJIHYeCTB B3BeNCHHOLi B pacmiaBe OKHCH Mart 
ucuesaeT, a Ha He AYCHKH OOpasyercA WwiaM, HMelONLHH romyOoBaTbIt OT 
HOK. 

JWI BbISCHEHHA NPHUHHbI OKpalMBanua pacnlaBa MbI NpoBesH pA OMB 
TO BIHAHMIO PasvIMYHBIX Cy bPOcoMepARaulMX COEAMHEHUH Ha WBETHOCTb 9J1CKT 
AMTa. OMbITbI NPOBOAWIMCh B KBapLeBBIX mpoOupkKax B_aTMocdepe aproua. 

Bpvio noKasaHo, TO: : " 

1. Bregenne cybpara Marna B pacman MgCle + KCI], He coxepxau 
MeTAWIHYECKOrO MarHHA, WIM B MpPHCyTCTBHH TBepyoro MarHHs (t<.650°) 
BbI3bIBaeT OKPallMBaHHa. 
sek oN E BaGhire MgCle+KCl, ne collepxkautnli MarHUs, CepEI, CyJIbC 

ye » IPHBOAWIO K NOABJICHHIO rostyOOl OKPacKH, HO KayecTB 


HBIH AHAJIM3 3aCTHIBIIEH CCIM MOKa3aJl OTCYTCTBHe B Heli HOHOB SO}. SOG 


3. B tex cry4uasa 4) ° 
; X, Korjla HaOsOJalacb rony6aa oKpacKa 
cTeHKax KBapueBOoii mpo y P pacniapa, 


OHpKu Cc TeyeHHeM BDe 

i MeHH HaOwtolavi 
SJIEMEHTAPHOH ceppl. P aJlOCb BbIAeJE! 
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v 
wilpopeyeHHble KayecTBeHHbIe ONBITHI NOSBONSAIOT YTBepxKlaTb, YO MPH BBe- 
ACHHH B paciiaB cysibcpocosepKallnx coeuHeHHH NocnenHue mH60 mod BJIHsA- 


eo 2 mare 
HH€M BBICOKOH TemMepatypbl (SO;, S203), mH60 BcnencrBue B3aHMOMelicTBHA 


€ PacTBOpeHHBIM MarHueMm (SO ;) AelicrBuTebHO Ppa3JlaraioTca c OOpa3s0BaHHem 
SJIEMEHTAPHOH Cepbl, KOTOPaA, NO-BHAMMOMY, pacTBOpuMa B XJIOPHJHOM pac- 
MlaBe H BbIKHMaeT H3 HeEFO BECbMa MEJWICHHO. 
_ Bepostuo, cepa oOpasyer B anextpoaute NOJIMMepbl WIM KOJIbIa, HMerOUIHe 
coctTaB Sg, Se HT. 1., OOJlaqaloulne B HOHHOM %KUAKOCTH BBICOKOI NOBep X HOCTHOH 
AKTHBHOCTbIO H CNOCOOHBIe ajlcopOupoBarTb- 
CA Ha TBEpOM KaTOJe C OOpas0BaHHeM MIeH- 
KH, yXyfwaloulei CMayuMBaHHe KaTOa Mar- 
HHeM HW TEM CaMbIM NPHBOALIel K BbILee- 
HHIO MarHuA B Oovlee AucnepcHoOH dope. 
IlocenHee O6cTOATENBCTBO, B CBOIO oUc- 
Peb, CBA3aHO CO CHHKeHHEM BbIXOJa NO 
TOKY BcwleAcTBHe Oonbwel cKOpocTH pac- 
TBOPeHHA MeTaJlJia H ero aHOmHOrO OKUcIe- 47 
Hua (°). 

C webio ‘mpoBepku 93TOrO Npesnouo- 
2%KCHHA MbI MPOH3BeJIH H3MePeCHHA eMKOC- 
TH JBOHHOFO DJIEKTPHYeECKOTO CJIOA Ha M0- 60 
BEPXHOCTH MOHOMeHa B XJIOPHAHOM pac- 
nape. M3mepeHua MpOBOLMJIHCbC MOMOLLbIO 
MMMeaHCHOrO MOCTA, peryupyemoe nvieyo & n 
KOTOPOrO MpefcTaBsAO COOOH NocmeMOBa- — gy|} 1 \ 
TCJIbHO BKJIIOUCHHbIE Mara3sHHbl COMPOTHB- 
JICHHA HW CMKOCTH, a Ba MOCTOAHHBIX Mvle- 
ya — emMKOCTH NO | m@ Kaxyan. Vcrounn- 
KOM Il€peMeHHOrO TOKAa CJIyKUJI TeHepaTop 
3ByKOBOH uacToTb! 3I-10. B kayectTBe HyJIb- 
HHCTPYMe€HTa HCNOJIb30BaICA  9JIEKTPOH- ig 
HbI ocwuorpap SO-7. BOZO AG. 4 AB, OR ~ GSB 

OnbiTbl Bench B cbapcsbopoBoM cTakale, <9 
MOMeLLEHHOM B WaXTHY!O 93JICKTPOMeub C 


“ er OBKOll TemMnepa- Puce. 1. H3menenne emxkocTu BohHoro 
mea neckon perysainp P CNOA B 3aBMCMMOCTH OT MOTeHIMala B 


pel. ONeKTPOLOM a ee pe iy OAD XJIOPHAHIX pacnaBax. CocTaB 3u1eKTpoO- 
BPCMCHHO BCIOMOraTeJIbHbIM IICKTPOXOM = qyra: KCl + NaCl+MgCle (0,8 mon %), 
SJLY 2K CNOH %XuHAKOrO MarHHcA, B KO- 0,05nec% SO-%4. T = 720°, f = 500 ru 
rOpblii WIA yTAKeeHHA ObwIO MoOaBIeHO 
9KoO 1,5 Mon.% cBuHUa. Mccnenyempiit J 
IEKTPO, mpencrapasl co6oH Topell MosHOLeEHOBOI HPOBOOKH,  BiasiH- 
oli B KBaplleByl0 TpyOKy, H MMed MOBepxHOcTb oKONO 10°* cm*. QneKTpo- 
IMTOM CJIYKHJ pacTBOp HeOOMbWOrO KOJHYeCTBA XJIOPHCTOrO MarHHA (OKO- 
10 0,8 mon. %) B SBTEKTHYCCKOM CMECH XJIOPHAOB KaJIMA WH HaTpHA. Torennnad 
farHHeBOrO J/IeKTpOa B 3TOM pacmiiaBe cocTaBA OKOIO —2,9 B pu 700 
: XJIOPHOH wiKase NoTeHwnaloB. Msmepenne BeIMYMHbI NOTeHHasa MouHOeHa 
CYLIECTBAMOCb MIPOTHB MarHHeBOFO WIEKTPOMa C MOMOLLbIO JaMMOBOrO MOTeH- 
tuometpa JIII-5. Jo6apKa cybdata MarHus Coe ona ero KOHICHTpa- 
uu OKOIO 0,5 Bec.% B MepecueTe Ha HOH SQ,’. 

Tlepex Hayaiom u3MepeHH SIeKTPOMMT B TeveHHEe 1 yaca npopadaTbiBast- 
@ MOCTOAHHBIM TOKOM CO CHelHaibHbIM KaToqoM. Konuexntpattua Mg* B pac- 
aBe IIpH 3TOM H3MeHAACh, H NOsTOMy OMpeeeHue COLepkaHuA MarHUA Mpo- 

O OKOHYAaHHH OMIbITa. ; 

erina Saatlepeant €MKOCTH IIPHMCHAJICA IlepeMeHHBIM TOK ‘aCTOTbl ie 
000 ry, npu Hanpaxenun 15 MB. PesyabtaTbl UsMepeHHH MPUBeeHbI Ha puc. 1”. 


* Benenctpne HeocTaTouHOH TwafKOcTH MO 
MKOCTH B Hallux u3MepeHusy. 3aBbILeHa B HECKOJbKO Pas. 


BePpXHOCTH MOJIHOMeHA BeMYHHA yebHOlt 
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Tlonyyenuaa KpuBad eMKOCTb — MOTeHIMa MOCTAaTOUHO XOPOLIO BOCTPONsBi 
juMa HM XapaKkTepu3yeTca cieXyIOulLMMH OCOOeCHHOCTAMH: 

1. Ha xpusoii umeiorcsa 2Ba ACHO BbIPaxKeHHbIX JeCOPOMMOHHbIX Muka, Tp 
YeM HMK Ha aHOJHOM BeTBH BCera NOMy4aICA 3HAYHTEJIbHO MeHee BbIpake 
HbIM, UCM Ha KaTORHOH. 

2. B To BpeMA KaK Ha KPHBOM eMKOCTb — MOTeHIHall B YACTHIX SJICKTPE 
WuTax HaOwIOLaeTCA APKO BbIParxKCHHbIM MHHHMYM, B MPHCyTCTBHM CePpbI 93T 
MHHUMYM OKa3bIBaeTCH CMa3aHHbIM H H€CKOJIbKO CMCUCHHBIM B CTOpOHy Oodle 
OTPHILaTeJIbHbIX MOTCHIHAJIOB. | 

3. B oOs1acTH MakcuMyMma fecopOunu Ha aHOAHOH BeTBH KPHBOH HaOuION< 
IOTCA «MepMomuyeckne KOMeOAHHA CMKOCTH BO BPeMeHH, MOCTHTatouHe OKO 
50% BbICOTHI MHKa. | 

4. IIpu yBenmueHuu TeMmepaTypbI MOOx*KeHHe MHHHMYMAa HECKOJIbKO CME 
ulaeTCA B CTOPOHYy Oosee MOMOMKUTEIbHBIX MOTCHILMAJOB. 

B wacrosuee BpeMaA elle TPYAHO HCTOJIKOBaTb MNOJIYYeCHHY!O KapTHHY ocTa 
TOUHO MOJHO H3-3a OTCYTCTBHA Hae*KHbIX JaHHbIX O06 OCOOeCHHOCTAX CTPOeCHH 
JIBOHMHOFO XIEKTPHYeECKOFO CJIOA B PaCMMaBJICHHbIX COJIAX. OHaKO COBePIICHH 
OUeEBHILHO, UTO HaIM4Ne ABYX MMKOB JecopOunH Ha KpHBOH C— ¢ cBuyeTesbCcI 
ByeT O TOM, YTO afcopOupylouluMCA BeULeCTBOM ABJIAeTCA Cepa, BXOAAULAaA 
cocTaB He3apAxKeHHbIX YacTH. Kak cueqyeT u3 Mpesbiqyulero, HanOoee Bepc 
ATHO MIpeAMoOO*KeHHe O CYLLeCTBOBAHHH MHOrOaTOMHbIX TOJIMMepoB Tuna S, 
o6aaiouluX BbICOKOM MOBepXHOCTHOH AKTHBHOCTHIO. 

B 3aksIO“eHHe C4YHTAeCM CBOHM IIPHATHbIM JOJIFOM BbIPasuTb TyOoKy! 
OnarogqapHoctb B. H. Kadanosy u Jf. WU. Jleuxuc 3a o6cyaxmeHne pesysbTaTo 
HacTOAUeH padornl. . 


Bepe3sHHKOBCKHH = (cbusiMas Iloctynusto 
BcecolosHoro aJIOMHHHeBO-MarHHeBoro MHCTHTyTa 25 VII 1958 
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Jlokaaner Akanemun Earyen er G Gbe 
1959. Tom 124, Ni 2 


PHSHIECKAAT XHMH A 
JI. M. POEB wu akanemux A. H. TEPEHHH 


MHR®PAKPACHDIE CHEKTPbI BOJbI, 3TAHOJIA VW METAHOJIA, 
AACOPBUPOBAHHbIX HA OKMCH XPOMA 


HMuppaxpacnant cnextpockonua saBasetcs ('°) o2HuM v3 HaHGouiee 
MJOXOTBOPHBIX METOLOB HCCIeNOBaHHA alcopOunuu u KatTau3a. C noMmoLBIO 


STOH M€TOAMKH ObIIO yCTaHOBJeHO CymecTBOBaHHe Pa3JIMYHbIX WeCHTPOB acopo- 
WMH Ha MOBEPXHOCTH CHJINKATHBIX al- 


copOeutos (”) uw asmiomocHuuKaTHOrO TIN 
KaTau3atopa (*). Takumu Weutpamn Soar 3 
aBasioTca OH-rpynnpt nopepxuoctn, 09 
a KpOMe Toro WeHTpbl 2-ro pola, mo a 
CBOe€MY TIOBEeHHIO MOMOOHBIC 3u1eKT- S 
POHOaKLeNnTOpHbIM areHtam. C TouKu > 
3PCHHA MeXaHH3Ma KaTaJINTHUCCKUX 
peakuni uHdppakpacHan cneKTpocKo- 
MHA NOSBOHeET YCTaHOBUTb MepsBo- 
HavaJIbHbI aKT B3aHMMOselicTBUA 
pearupytolleh MOvleKyvIbl C KaTasu3a- 
Topom. A. A. BaOyuikuubim c corp. (*) 
SbIIO CNEKTPaIbHO MOLTBEPxKLeHO 
OOpas0BaHHe MOBEPXHOCTHbIX COoeqH- 
HeEHHH MpH acopOuuH cnupToB Ha 
OKHCH aJIIOMHHHA. 

B nactosmek paOote Opa mo- 
cTaBIeHa 3aaua BbIACHeHHA MeXa- 
HH3Ma peaKUHH pa3slOwKeHHA CHUp- 
roB Ha Cr.Og. Oxucsibl mepexoyHbix 
MeTaJIJIOB, HW B MepBy!o ouyepeyb 
Sr,O3 u Fe,O3, npeactaBsator Ooub- 
mow WHTepec B CBA3H C TeM, 4TO Ha 
AX TIOBEPXHOCTH MOMKHO Npesnosa- 
“ATb «= CYINIECTBOBAHHE = HECKOJIBK UX 
KATAJIMTHYECKH AKTHBHbIX WeHTPpOB. OxKucb XpoMa SABJIAeTCA KaTamu3aTo- 
00M lervApupoBaHuA u WeruApatalun cnuptTos (°,’). 

IIpenapat Cr,O3, HMeBLUHHicaA B HaluemM pacnopsxKeHHH, Obl] NOwyYeH cxKUra- 
iW€M TOHKOrO cylod OuxpoMaTa amMMoHHA. IlonyyeHHad TakuM cnoco6om Cr,O, 
<aTAJIMTHYUECKH AKTHBHA K Peak pa3vioxKeHuaA cnupToB (°®) HW Mesa BbICOKYy10 
yeIbHy!O MOBepxHocTb (176 M?/r), uTo u onpeyemMIO BbIOOp penapata JA 
faHHoro uccvieqopanua *. TlopowioK Cr,O, 3a2KHMasICA MeXKY MwaCTHHKaMH 3 
NaCl, Toma CJIOA B BECOBOM OTHOIeHHH cocTaBAvia 6 —8 mr/cm?. Tpenn- 
}OBKa MOBEPXHOCTH OOPa3LOB 3aKJONaIaCcb B MpOKaJIke Ha BO3yxe pu 500° 
3 TeyeHve 2 uac. HM HarpeBaHHH MpW HempepbIBHOM oOTKayKe TIpH 450° |B Teue- 


* T]penapat CreOs no Hewel npccb6e CbiuI H3FOTORe€H HM ero MOBepXHOCTb H3MepeHa 
3. A. KomaporbiM, 34 4TO aBTOPb! BbIP2xKatoT eMy CBOHO rvlyOoKy0 OnarogapHcctb. J[pyroli npe- 
apaT, C KOTOPbIM TAKXKE NMPOBOANMOCh UcceLOBaHHe, Obl NovyueH Hamu oT akay. A. A. Banan- 
HHa, KOTOPOMY MbI IIPH3HATCJIbHbI 3a MOMOLIb. 
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uve 1,5 uac. locae storo. oOpasell oxsaxK Tasca, ganucbipasicA ero CieKTp 
gaTeM MIPOH3BOAMJaCb acopOuMA MapoB B TeuCHHe 1 uaca. BakyymHai TpeHy 
popka oOpasua, afcopOuna BelllecTBa H cCbeMKa CieKTpa MpOM3BOAMJIMCb B Cie) 
UMaJIbHOH BaKYYMHOM KIOBeTe, onucaHHolt. B paOote (1*). ToummHa cBoOogHOr} 
IpocTpaHcTBa, Mpoxo{MMoro CBeTOM, 6blia TaKOBa, UTO 3anOJIHAIOUMe ee TMapy 


He MpOABJIAIMCh B WHppakpacHoM cmeKTpe MPH UCHO/Ib3OBaEHbIX JaBseHHAX. [ny 
CbeMKH CHeKTpa MpHMeHAJICA CHEKTPO}! 


metp MKC-11 c mpusmoi NaCl. Ip 
BOJ[MMbIe HH2KE CICKTPaJIbHble KPHBbI4 
MIpomycKaHuA TpeCTaBJIAIOT OTHOLe | 
nue [/1, rae | —nponyckaHue 06 
pazia mocse acopOuvH BellecTBa 
J, — mo agcop6uuu. Takoe npejcran: 
yleHHe cileKkTpa sABJseTcA Oosee Ha: 
TAAHBIM, MOCKOJIbKY CeKTp B 06; 
gactu 1500 — 1700 cm?  cHuabHC 
ucKaxKaeTCA  MosocaMH aTMocdep 
Holi. Balarw. CmekTpasibHaA oO/acT 
vccsleqoBanua Opiia 800—1700 cm}. 
[Iponyckanne o6pa3uoB Mp TOJIME- 
He 6 — 8 mr/cM? cocTaBAAIO OKOJIO 
10% BO6mu34 1800 cm. CnektpaJib- 
Had UIMpHHa wWlesM, MpH KoTOopol 
MpOH3BOUHIaCb CbeMKa, MeHsJIaCb B 
mpenetax 15—20 cm}. | 

H,O. Aacop6una H,O mposogu- 
ach mpH 20° u aBseHHH  Mapor 

fay 4 mm. Ha pune. 1, J mpuBezen ciexkTE 

PHe, 2 Cr.O3 Mocae agcop6unn. B oOsactr 

é 800—1700 cm! nosBasioTcA culely- 

follve Mosocht morsomenua: 1645;7 1492; 1336; 1180; 1042; 936 

850 cm !. Kpome 9STHX MOJIoc C pe3KO BbIpPaxXKeHHbIMA MaKCHMYMaMH, “cule 

jlyeT OTMeTHTb MosABseHHe OOulero toHa BO BCeli uccMeyemoi oOnactH 800— 

1700 cmt. Ha puc. 1, 2 mpuBegen cnexTp Toro >Ke oOpasia mocae AecopOuHt 
H,O npu 20° B tTeyenne | yaca. 

Iupokast M WHTeHCHBHaa Nosoca norsmomenut y 1645 cm? npHHaqiexKm 
KaMWJWISPHO KOHAeHCupoBaHHoli case Bost. Ilomocht 1492; 1336 u 1180 cM 
BbISBaHbI, MO0-BHAMMOMY, MOvlekysiama H,O, aqcop6upoBaHupimn Ha Cr,O3. CBa3i 
MX C MOBepXHOCTbIO cylaOa, MOCKOJbKY MOJIOCbI HCYesalOT MPH OTKAadKe yx 
mpu 20°. 

Nonoctr 1042; 936 u 850 cm? mMoxHO NpHnucaTb rpynmam OH, cBa3aHHbin 
co CTpykTypoH mopepxHoctu Cr,O3, KoTopble oO6pa30BaIHcb MpH rHsparatiu 
MOBepxHocTH. OcHoBaHveM JIA JaHHOli MHTepmpeTalluu CyKUT TO, YTO y OOJIb 
WWHHCTBa FHApooKuceH MeTasvI0oB B OO6actH 600—1100 cm? wmexaT yacToT! 
AecpopMauMoHHEIX KoseOannii OH-rpynn (°). Kpome Toro, mpu oTKauKe 97 
NOJOCbI XOTA HECKOJIbKO MH CMellaloTcA, HO He HcYesaioT (pc. 1, 2). Mx cme 
MeHHe CBA3aHO, MO-BHAMMOMYy, C HCYe3HOBeHHeM B3anMMOselcTBHA OH-rpynmi 
€ acopOupoBaHHbIMH H KOHJe@HCHpOBaHHbIMH Ha MOBepXHOCTH Moviekymamu HC 

Hasuune Oombuioro uvcna nomoc npuw axcop6unn H.O no3ssoaser mpenne 
JlaraTb HaJIMUHe HeECKOJIbKUX Pa3JIH4YHbIX THNOB LWeHTPOB acopOuHH Ha NoBep? 
HoctH Cr,O3. Kak uaBectHo, edopmMalluoHHad uactota cBa3H4 O —H ouen 
4yBCTBHTe/IbHa K MpHpose MeTaia B rufpookucsax (°). 
set sOl Ancop6una mapoB sTaHona Ha CrOs MpOHSBOAHacb pH WaB 

M pH JByx Temmepatypax: 20 u 150°. B raxux ycnoBunax o6pa3ell BE 
AepkuBasica B TeyenHe | yaca, 3aTeM OX/aKMaIcA, H OCTATOUNbIe Mapb!l yOupé 
ooh mpu 20° B reuenue 15 mun. Ha puc. 2 npegctasen cnektp Cra€ 

9 
Son Hees C2HsOH npu 20° (/) u mp 150° (2) u mocnenyiomert 
374 


(Hs o6neruenua wurepnperanuu na Puc. 3 mpHBeqeno cxemaruyeckoe co- 
cTaBJICHHe M3MepeHAbIX cneKTpoB. BugHo, uro nosoch 1645; 1336; 942; 
) CPaBHUTebHO XOpoUIO coBnasalor c NOJOCaMH, KOTOPble NOABJAIOTCA pH 
ropOunu HeO wa CreOy. Orciona caeayeT, uTO nMoNOcHI 1645 u 1336 cm! MoxKHO 
MNMCaTb MOJIeKylaM HeO, ormenusmames or MOJI€KYJIbI CNUPTa, MOsOCHI 
2 4 859 cm! —nosBepxuocrHbmM rpynnam OH. Jlecop6uua, nposogzuBimascsa 
revenue 15 Muu. mpu 20°, Opuia, OUeBHAHO, HeocTaTouHoH. 

Hasuune mosocer 1563 cm rpynnbr nosoc 803; 836; 924 cm? nospo- 
°T MpeAMosaratb, YTO Ha nNoBepxHoctu Cr,O, Mpa afcopounu C,H;OH o6pa- 


2TCA COeMHEHHe, HMetollee JBOli- 

fo yrslepoy-yrieponuy1o cBA3b. cuban 
eG. ae ee yacTor 4 | ipestson/cn04 
O0— 1000 cm™ spasetca oueHD L [1 [Hos cro, 
DakTepHOH WIA HeMNocKHX Je- aie Nae CH,OH/Cr,0, 
PMalHOHHBIX KONIeOaHHH rpynn 1600 400 = 2001000 OD om" 
CH, 4 no Hamtuuuto yactor B STO ee = 
WlaCTH MOMKHO TOBOPHTb O Ccy- 

*CTBOBAaHHN CBASH C = C. C apyrof croponpi, nomoca 1563 cm IIPHMbIKaeT 
oOulacTH, XapakTepHoH AIA YaACTOT BaseHTHbIX KOMeOaHMt cBAseli C=C. Onna- 
| HMCIOULHeCA JaHHbIe He MO3BOJIAIOT CKa3aTb C OMpeesIeHHOCTbIO, KaKOe 4H3 
JAaCbILeHHBIX COeMHeHHI OOpasyeTca Ha MoBepxHoctu Cr,O3 npn azcop6unu 
H3OH. Mexoga u3 toro, uro wa6odaeTca HeCKOJbKO vacToT Kosebanuti 
‘CH-rpynn, MoxkHo mpesnouaratb O6paz0Banne 460 HeCKOMbKUX coeHHeHHH, 
NepKalllux CBASb C = C, M60 HeCKO/IbKHX THMOB WeHTpoB aycop6uun. 
Wupoxas momoca c Maxcumymom y 1432 cm sBasetca HanomeHHem Mosoc 
TIOUleHHA, MpHHadexKaulux jecsopMall\MoHHbIM KOe6aHHAM pasHbIx rpymni 
Iz, CH,, CH, mw ne MoxkeT CIYKHTb JIA aHaMTuYeCcKHX enelt. 

Ilonocst 1080 u 1051 cm, nosBamoumecs mpu afcop6uuu sTanona npx 
°, MIpHHajviexKaT MOJIeKyslaM cnupta, ca60 CBa3aHbI c MoBepxHocTbIO Cr,Oxg 
MeTaHOJIe CooTBeTcTByIoulan Mosoca 1033 cm). BplAaBJIstOuneca MIpH Ha- 
BaHHH Mosoch! 1065 u 1165 cm, no aHasioruM c HHTepnpetaliel cneKTpa 
Hola Ha Al,O; A. A. Ba6yumuupm u A.B. Yeapospm (4), MoxKHO npunucats, 


-BHJJMMOMYy, MOBePXHOCTHOMY  CQOeJIHHeEHHIO a a Tonoca 
24 cm +, He ucuesaiollad mpw agqcop6uun npu 150°, Bosmo>xHO, NpHHavie- 
IT Xe€MOCOp6upoBaHHbIM MoviekysiamM C,H;OH. Aycop6uua C,H;OH Ha Cr2O3 
a 150° (puc. 2, 2) mpHBoMT K HeKOTOpoMy cCMelleHHio Mosioc 1563; 1144 
859 cm!, a TakxKe K H3MCHEHHIO OTHOCHTeJIbHOM HHTCHCHBHOCTH psxjla Movtoc. 
CH;OH. Agcop6una napoB MeTaHowa mpoBoqusacb mpH 20 u 150° npu 
senuH 40 mM. Kpwpan J Ha puc. 4 cootperctayeT axcopouun CH;OH mp 
> B TeveHHe 1 yaca u ecopOuun B TeyeHHe 15 MHH. Mp TOM »%e TemMepa- 
pe. CpaBHeHue movtyyeHHoro cieKTpa (pHc. 3) CO cmeKTpoM ORC Ope 
C,H;OH noxa3pipaeT, ITO MexKLY HAMM MHOTO o6mero. Ilonocpr 1645; ; 
36 cm + u cnaGpre nosocnr 942 u 854 cm’? MoxKHO NpHnucath, Kak H paHee, 
nexynam H,O u rpynmam OH, otmenuBluiMMca OT MoJleKyJ cmuptTa; Mosocy 
30 cmt u nomocnr 814; 836; 924 cm” ' — o6pas0BaHHio coe HHeHHA, COMED: 
mero capa3b C=C. Murencupyaa movioca 1033 em (1051-0 eee oe 
myuae aTaHoa) MIpHHasexkUT HeBOSMYLeHHOH cBAsH C — O mouseKyuI : : 
3M4eCKH CBA3AHHbIX C MoBepxHOCcTbIO Cr,O3, HO He YasIeHHBIX Jecop neti 
i 20°. Ilonocy 1223 cm, mo-BuquMoMy, CJleLyeT ere ae MoJIoconw 
50 cm 4, KoTopaa HaOmogalacb pu afcopOuuu C,H;0H ua Cry ee ee 
Ha puc. 4, 2 mpeyctTaBsieH crileKTp GACH Ne Probie ae : ee 
f4eM aflcop6uHA Hu WecopounA NpOBOMWIHCh mpu 150°. RSA: c ; 
1 WHTCHCHBHOCTb rosioc 942 u 854 cm » TpHnaslerkalllyx -rpynnam, 
a HocTb nmomocnt 1033 cm? caa3su CO cbu3snyecku agcop6u- 
Bcc nde Sac oe Jiach K 1250 cm™, oveBHyHO, H3-3a 
JaHHOrO CMMpTa, Movioca 1223 cm* CABHHY ghee 
SHbIMCHUA CTEMCHH MOKPbITHA MOBEPXHOCTH H BbISBAJIaCb ABHO NOJIoca ’ 
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Tlo mannpm Kouryna u Beanamu (1°) apoMaTuueckHe H HEMpe(CJIbHBIC ab 
= C—O, m™MeroT CHJIbHyIO Ton 
cbaruyeckHe S(pupbl, Coseprxalllue Fpyiiny ~ ’ ; agaae tl 
normomenut 1250 cm +. I[loxpmatomyroca MpaH acopounn | 
Cr,O3 momocy 1250 cm? nosToMy MoxkHO ObIJIO Obl OTHECTH K BO3 i 
HOBeHHIO ajcopO“poBaHHoro Heny 
yeJIbHOrO ac:upa WIM NOBePXHOCTH4| 
a id 
coenMHeHus Tuna Cr—O—C=Ch 
Omnako Takat *%e momoca Ha6s\ 
yaeTca HM Mp afcopOunH MeTaHo, 
JIA KOTOPOrO BO3HHKHOBeHHE NOLG 
HbIX CoeMHeHHH mpH 20° Heckost 
comHni1eJbHO. Tlonocy 1250 cm! ¢ 
6moqatn TakxKe A. A. Babymxi 
u A. B. Yeapos (*) mpu acop6u) 
C,H,OH wa Al,O3; (nH 1237 en 
mpH afcop6unu4 CH;0H sa Al, 
OTH aBTOPbl MpHIHCbIBaOT ee CBA 
Al—C no anasiorun Cc coeMHeHh 
MH, COjlep>KalluMH cBA38b Si —C 
uMerouluMu Moviocy 1250 cm +. Onna 
v HaOJito MeHHe TOH Ke YacTOTH! 1250 en 
Puc. 4 B curyyae Cr,O3 BHYUIaeT COMHeH 
B IpaBHJIbHOCTH TakOH HHTepmperally 
Tak Kak TpyAHOMpegnosaratb, uro cBasH Al—C u Cr—C wmetr cope 
IU€HHO OMHHAKOBY!IO YacTOTy. 

Vcxoqa 43 aHHOH HaMH HHTepmpeTallHi CMeKTPOB, MO2KHO CKa3aTb, TO Y: 
mpu 20° ancop6una cnuptos Ha Cr,O3 conpoBoxKqaeTcA CJIeXYIOULHMH Mpor 
caMu: a) oTiemvieHHe Moviekys1 H,O u rpynn OH of mosexya cnupta ¢ 06j 
30BaHHeM HeMmpeevIbHOrO COeHHeHHA; 6) OTULeMeHHe BOJOpoya u O6pa30Bak 


| 
MOBEPXHOCTHbIX COeAHHEHHH TuMa Cr—O—C— B CwJlyyae MeTaHOoJa 


CAO SCOAG B CJlyyae staHowla. IloppiuenHe TemnepaTypbl aycop6n 
lv laine 
mo 150° cymyecTBeHHO He MeHAeT Mpowecca pacnagqa MoseKyJ cmmpta. 

B cBx3H CO CJIOXKHOCTbIO CNEKTPOB, MOJYYeHHBIX MpH alcop6uuu cmp’ 
Ha Cr,O3, HeEOOXOAMMO OTMeTHTb, UTO JaHHas Hamu HHTeplpeTallua HAsO] 
MbIX MOJIOC NOPIOULeHHA He Bese OAHO3HAUHA H TpeOyeT JaJibHeHUIMX 9KC. 
PHMEHTOB C JeHTepHpoBaHHbIMH CNupTaMH. 


JleHuurpagcKnii rocygaperBenHblii yHuBepcuTer Tlocrynuso 
um. A. A. )KqaHosa 6 X 1958 
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Jlokxagp Axkanxemun Hayrk CCCP 
1959. Tom 124, Ne 2 


PH3HTECKAA XHMH A 
| B. Jl. 1OXTAHOBA 

| 
WIPALLMOHHbIM TOK HA BPAITAFOLUEMCA JMCKOBOM 3JIEKTPOJE 
(ITpedcmasaeno akademuxom A. H. ®pymxunoim 18 1X 1958) 


| 
Bo Bpems du1eKTPOMH3a BOCCTAHaBAMBAIOMINECA KATHOHbI JOCTHFaIOT MOBepx- 
CTH SEKTPONa NO WevcTBuem Auddysuu uv Murpatun. Ecsm B pactBope ume- 
‘CA M30bITOK NOCTOPOHHerO S7eKTPOMUTa, TO MUrpallMOHHaA cocTaBNAICULaA 
JeeJIbHOrO TOKA MOXET ObITh CeNaHa HHYTOXKHO Masioli. B o6nactn 6oubwiHx 
azOaBJleHHH cboHa MurpallMoHHad cocTaBVIAIOULaA MpeeJIbHOrO TOKA COCTAaB- 
1€T 3HAYHTEIbHYIO YaCTb OT BCerO TOKAa, H PH BbIMCJICHHH HCTHHHOFO Jucp- 
Y3HOHHOrO TOKAa JlOJI2KHbI ObITb BHECEHbI MONPaBKH Ha Hee. 
_ [iia kanleibHoro ptyTHoro aviextpoxa Vuipxosuuem u Teiiposcxum ('), 
oubTrodom (*) u Jlesuyem (*) Onin WaHbl pasJIHUHbIe BbIPAXKeHUA WIA MUTpa- 
AOHHOO TOKa. OHaKO M3MepeHHA C KaNeJbHbIM 9/ICEKTPOLOM pH MavJoli 
(HOCHTeJIbHOM KOHILCHTPallM (OHA MpeMCTAaBJIAIOT 3HAYNTEJIbHbIe SKCIePHMeH- 
WIbHbIC TPYAHOCTH, H MOCTATOUHO TOUHAA ONbITHaA MpOBepKa ZTHX ypaBHeHHii 
> CHX NOp He Oblwia npoBesena. 
_ iiina ciyyaa cTauMoHapHOro 3ueKTpOH3a NpaBubHOe BbIPAaxeHve WIA 
Ml pallHOHHOPO TOKAa ObWIO WaHO DiikeHom ee 50 eT Hasay. Korga Bce npucyt- 
‘BYIOW[HE B PaCTBOpe HOHbI OHOZaPALHbI UW BOCCTAHABJINBAaIOULMHCA KaTHOH 
MeeT OOLJHH aHHOH Cc (boHOM, dopmywia SiikeHa uMeeT ceLyIOWM BUD: 


[=2a{M@—YV M(M—1)], (1) 


le /y~— Npesermbubl TOK Wuddysuu B OTCyTCTBHe Murpalnu; M — orHomenne 
uLeH KOHILCHTPpallMH AHHOHA K KOHILCHTPalMH BOCCTAHAaBJIMBAaIOULerocaA HOHA. 

@Mopmyuwia DikevHa, mo-BuMMOMy, JO CHX MOp He NoOsBeprawacb ONbITHO! 
JOBEPKe, KPOMe MpOBeseHHOH camuM aBTopoM. M3mepeHnuaA SiiKena Opin He- 
eTATOUHO TOUHbI H OTHOCHJIMCb K Y3KOMY HHTepBally 3HayeHuH M. 

Bpipok DikeHa Obl Wah AIA MOKOALLEPOCA BICKTPOJHTA, OMHAKO OH MOET 
ITb MepeHeCeH HM Ha [pyrue ClyyaH, CCH WICKTPOMH3 MPOWSBOANTCA B CTporo 
AILMOHAPHBIX YCJIOBHAX, HalpuMep Ha BpaillawuleMCA MHCKOBOM 3/eKTPOLe. 
CIbIO HacTOAUero HuCCeOBaHHA Oba MpoBepKa (bopMyvib! SiikeHa mpu 
‘HOCHTCJIbHO MaJIbIX KOHUeHTpaluax oua. I]pu 3HauuTesbHOM H30bITKe Poua, 
iipHMep Haunnasn c 10-KpaTHoro, dopmyie OiikeHa MoxeT ObITb NpHyana 
wiee yOOHad cbopMa, a MMCHHO: 

r 1G ONE 
P= 1aj1+ze—3(2) | (2) 
e C,— KOHIeHTpalnaA  paspsrxKaiomerocd = KaTHOHa, C;— KOHMeHTpalluA 
Ha. 5 . % 

Buipaxkenue (2) 6pwi0 HCMOb30BaHO B Hallleli MpeAbiyuleli paOore ( ), Me- 
yiuKa paOoTb ovcaHa Tam xe. M3mepeHusA MpOBOAMJINCd Ha BPpalllaroulemcs 
MHOM A@MAJIbraMHPOBaHHOM J{MCKOBOM 9JICKTPOJe KOMINCHCAIMOHHbIM METO- 
m mpu 25° B armocdepe Bogopoga. Ilorenunan sieKTpoga usMepsAJIcA OTHO- 
renbHo 1N KamomenbHoro 3amekTpoya. Bo Bcex culy¥aix KOHUNK Cudona 
eKkTpolla cpaBHeHHA MpHOMM2KAaJICA Ha BO3MOXKHO 61u3KOe paccToaHHe K MO0- 
pxHocru a1eKTposa. [vist YMeHbUIeHHA OMHYCCKNX MaeHHM NOTeHWMaa MbI 
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3MOXKKHO MeHbIIMe KOHIeCHTpallMd BOCCTaHaBJIMBaeMy) 
JIM KOHUeHTpallua (OHA He CJIMLIKOM Mala, ul 
oToB auleKTpoza. Uncio o6opoToB SieKTpH 
MeHasOcb B mpegestax 90—150 06/muH. B 9ToM uHTepBasle CoOm0falacb nj 
HOPUMOHAIbHOCTh MexKy MVJIOTHOCTHIO TOKAa H KOpHeM KBafpaTHbIM 43 4HG| 
oOopoTos a1eKTpoa, Kak TpeOyer sToro sbopyw1a Jlesuya. CKkopoctb Bpallleni| 
3 TeYeHHe OlbITa COXpaHAsacb MocTOAHHOH. Bo BCeM MHTEPBasle HSMEPeHy 


HaOmolalach XOPOlad BOCMPOHSBOAMMOCTb OMBITHBIX HaHHbIX. | 
Ha puc. | npemcTaBJeHbI M0.) 


0° © PH3AL|HOHHbI€ KPHBbI€ HOHA TH 
yo A Be ae Kpupaa @ CHATa Ha (poue nepxy| 
pata HaTpua mpu ero 50-Kpata} 
W30bITKe, T. €. B YCJIOBHAX, KOI 
jlelicTBue 3JIeKTpH4ecKOrO NOAA | 
BOCCTAHaBJIHBalOlWMucA HOH ipa 
THUCCKH UCKJIIOUeHO MH MOJYYeHHH 
TOK ABIAeTCA Ludpy3HouHEM. Ip 
TT) JI@IbHbIM TOK B 39TOM CJIyuae paBi 
: I = 5,4 pa. | 
Tlorapu3amnuoHHad KpuBasd 6 x 
Puc. 1. Moasapu3auHoHHble KpHBbIe BOCCTaHOB- Ha Tl Tow »Ke KOHIeCHTpallHH CHA 
jena mona Tl: a —npu n36sIrKe Pona(NaClOs);  B orcyTcTBHe MH HdpdpepeHTHO 
Grr jRe Oreyrer ade one anekTpouTa. Hecmotpa Ha 3Ha4 
TeJIbHbIe OMHUeCKHe NaleHHA MoTe 
waa, KPHBad MMeeT JOCTATOUHO ACHO BbIPAaxKeHHy!O MNOWatKy, MO KOT 
poli jerkO MOxeT OBIT BBIYHCEH MpeqenbHbI TOK / =10,6 pa. B anne 
cyuae MpeebHblii TOK BO3pacTaeT BABOe (OTKOHEHHE COCTAaBJIAeT He 6on 
2%) mo CpaBHeHHIO C MpeAeIbHbIM TOKOM, MOJYYCHHBIM Wid TOK %Ke KOHICE 
pawn uona Tl B npucyTcTBuM u30ObIT- 
Ka dona. IlonyyenHad 3aBHCHMOCTb D 
HaXOMUTCA B COrlacHH C POpMyJIOH Dii- 
KeHa. Camomy SuKeny He yfalocb n0- | 
JY4UTb XOPOWIO BbIPAaKeHHbIX Mvowla- |! 
JlOK MpefxembHOrTO TOKa B OTCYTCTBHe = 


cTapalucb OpaTb BO 
vOHa, UTO MMeeT 3HAYeHHE, EC 
mo MyTH CHWKeHHA YMCA o6op 


oua. 
Mopmywla DiikeHa JaeT BO3MO%KHOCTb Sq 007 005 7 009 
BbIUHCMTbh HCTHHHbIE Auppy3SHOHHbIe VE —— 


TOKH MpH OOMbUIMX pasOaBeHHAX (poua. Puc. 2. 3apucuMmocth Kospuunerta Aude 
TakuM oOpa30M, B CepHH W3MepeHHH — 3uu.Tl or KopHa KBagpaTHOrON3 KOHILeCHT 


quia uona Tl u3 HaeHHEIX Wudpy3Hou- mun poxa 
HbIX TOKOB MbI BbIMHCIMIM MO copmMyvle 
Jlepuya Kooppunuentsl Audpy3uu, 3HaYeHHA KOTOPbIX B 3ABHCHMOCTH OT KOP 
KBakpaTHOrO H3 KOHIeCHTpallun (oHa MOxKaTCA Ha mpamyto (puc. 2), mpH 9! 
TpanosAuu KOTOPOH Ha OeCKOHCYHbIe pa3s0aBJIeEHHA MOyualoTCA 3HaveH 
Koapbpulnenta Aubpy3sun D,= 19,90 - 10-*, xopomio cxomautueca co 3HaueHHt 
BBIYHCICHHBIM H3 MOABHXKHOCTH 10 ypaBHeHulo Hepucta a SeckOHeuHO Pp 
OaBleHHbIX pacTBopoB D,= 19,94 - 10-®cm?/cex. CormacHo nosBuBUIelHCcA 
jasuHo padore [peropa u Pungudopya (°) B dopmyay JleBu4ya JomKHAa ObITb B 
ceHa HeKOTOpad monpaBKa. [lia pacueTos, leruiMx B OcHOBy Tal. 1, BBesel 
9TOH MOMpaBKH He MMeeT 3HAYeHHA. OTOT pe3y/bTaT MOXKHO paccMaTpHB: 
Kak HanOoslee HakexKHOe JOKa3saTeMbCTBO MPHFOAHOCTH opMysbI DiKeHa J 
BbIVHCICHHA MHP palMOHHbIX TOKOB BCLy4ae TBEPAOFO Bpalllaroulleroca IeKTPO 
Tak Kak Koop pulneHT Auiy3Hu, KaK BULHO 3 pu. 2, ABJAeTCA (yYHKU! 
KOHICHTPallu pacTBopa, a B Mpesetax AudPpy3HoOHHOrO COA 3Ta KOHILCHT 
WMA MeHAeTCA OT 3HayeHHA Co + Ci Ha JocTaTOUHO OOMbUIOM paccToat 
aeKTPOMA KO sHayeHHA (Co -+ Ci)’ Ci'* y noBepxHocTH aeKTposla (*), TO Bbl 
S3HAYCHHH KOH{CHTPallMi, HAHOCHMBIX Ha OCb aOcllucc, MpelkcTaBAeT HEKOTO! 
3aTPpYHHeHHe, eCIH BeIMYMHbI Co H Ci cpaBHumbl. Tlostomy mpu nocrpoel 
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. 2 MbI OpasiM cpefHee 3HaveHHe KOHILCHTPaluH, a HMeHHO 


Vn Cea Cp aes Gyre, 


ECJIM H€ YUHTHIBATb 3aBHCHMOCTH KOspuluNeHTa Lubpysuu OT KOHILeHTpPa- 
pacTBopa B OOacTH HOCTATOUHO pa30aBJICEHHbIX PACTBOPOB, TO MOXKHO IIpO- 


2cTH TpoBepkKy cdopMyvibi OiikeHa B 6omee Haragd- Taohuna 

, XOTH H HECKOJIbKO MeHee TOUHOH (opMe, a HMeH- 

BbIUHCJIAA 3HaueHHe Jy m0 PopMywie JleBuya U3 IT 4 BBY. 

PbuuHenta Wudysnu mpu GecKoHeyHoM pas6aBse- Mj, OMBITHS OO ie 
, HaleHHOrO SKCTpanowAWHeN, Kak STO NOKA3aHO ee 


puc. 2, HH BbIMHCJICHHOTO H3 3HaYeHHH 9V1eK- 


MpOBOHOCTH IIpH 6ecCKOHEUHOM pa30aBJIeHuH, 4TO 50 1,002 1,004 


30 1,005 1,008 


KTHYECKH TO 2%Ke CaMOe, H COMOCTABAS MOMyYeH- 99 | 4/003 | 1.012 
. 3HayeHHA J/g C ONbITHDIMM 3Ha4ueHHaAMH J. B Tra6- 10 1,016 1,023 
€ conocTaBJieHbl HalieHHble TAKUM OOpa3oM 3Haue- 5 | 1,046 | 1,050 
T/Tq C BbI4HCACHHBIMH 10 (popMyvie OiiKena. . ; pa ae 


B 3aksIOUeHHeE C4HTaIO CBOHM MPHATHBIM JOTOM 
a3HTb riyOokyio OylarofapHocTb akay. A. H. OpymKuyy 3a WeHHbIe ykKa- 
MA Ip MpOBexeHuH AaHHow paodorsl. 


Mockosckult rocyapcTBeHHbI yHHBepcuTer Tlocry mu10 
um. M. B. JlomoHocosa 12 1X 1958 
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Jloxnayn Akayemun Hayk CEG:P 
1959. Tom 124, N: 2 


TEOJIOTGi 


A. A. AJIEKCHH u P. JI. MEPKJIMH 


O TPHCYTCTBHW CPEQHEMMOLLEHOBbIX YCTPHOUHKK OB 
B OCTAHL[AX FOrO-BOCTOUHOLO YCTIOPTA 


(IIpedcmaeaeno axademuxom A. JI. Axmuneim 18 VII 1958) 


K socroxy or Kacnutickoro mops, or Yctiopta Jo Konergzara, pa3pe3 Heol 
HOBbIX OTJIOKeHHH OObINHO Ha4MHAaeTCH YOKPAKCKHMH MeC4YaHO-FJIMHHCTHIM 
noposlaMu ¢ XapakTepHbIM KOMMIeKCOM MoyocKoB: Chlamys pertinax (Zhizh 
Ervilia pusilla praepodolica Andris. u ap. (°). 

Boee JpeBHve CpeMHEMHOMCHOBbIeC OTJOKECHHA, COMepKalllne OkaMeHesC 
TH, MOUTH HeHsBeCTHHI. JIMIUb Ha CEBEPHOM H OTYACTH Ha C€BePO-BOCTOUH 
qnHkax Yctiopta (°) Ha JOBOJbHO OO/bILOM MIPOTAKeHHH B OCHOBAFHM TOIL 
KPaCHbIX TJIHH BCKPbIBaeTCA MaJIOMOWWHBIH NpocoH ycrpHuHnkos c Crasscstr 
eryphoides (Schloth.), koropbie MecTaMH COnpoRC*JawTcaA AZpamu Pitar isla 
dicoides Lam., Lutraria primipara Etchw., Isognomon cf. rollei (H6rn 
Diplodonta rotundata Mont. uw Ap. Ccpev3eCMHOMOPCKHX MOJIJIIOCKOB CTEHOI 
JIMHHOTO O6HKa. STOT KOMMJIEKC MOJVJIICCKOB P€3KO OTJIHYACTCA OT KOMIK 
MOJIJIKOCKOB BbIWeexKallero MpocyioxA C yCTPHUaMH, s3averaiollero B BepXH 
yYaCTH TOJIULH KpaCHbIX TVIMH CeBepHoro 4YHHKa YctTiopta. B nocelHeM BCT] 
YalOTCA YACTO B MACCOBOM KOHYECTBeE pakOBHHb! Cstrea digitalina Dub., o6f 
3yICLWHe yCTpHUHYy!O OaHKy MOULHOCTHIO JO | M u Ooee, 3AXOPOHHBLIYIOCA HHC 
la B Goulee WIM MeHee NPHXKH3HEHHOM CocTosAHHH. IIpocmexuBaA STOT CON 
MpOCTHPaHHIO Ha BOCTOK, MOMKHO HaGOLaTb, KaK B €rOBepXHeH YacTH MOAB 
IOTCH MPOCJIOW PaKYLWIHHKOB, NOCTeENeHHO 3aMellalcllNe BECb YCTPHYHUK. Paky 
HHK COJ€pKHT KOMMVJIEKC COBIMHbIX YOKPaKCKHX MOJVJIIOCKOB, B KOTOPOM T]] 
o6nanaroT Mytilis razmyslovae Merklin, E. ptsilla praepodolica (Andrus 
Parvicardium hilberj (Andr.) u Meorne Zpyrne. Jlic6onbiTHO Kb MpHCyTCTB 
Lutraria primipara Eichw.— sBuya, B Apyrux palionax pacnpocrpaHeH 
YOKPaKCKHX OTJOKeHHH HE OTMEYCHHOTO, HO IWHPOKO pacnpocTpaHeHHc 
B TOPTOHCKHX OTIOKeHHAX Sanaduol YKpannbl. MVntTepecuo Take OTMETH’ 
YTO YOKPaKCKHe JIOTPpapHH Oosee MevIKHe, YEM BCTpeyalolnecA B yCTPHUHH 
¢ KpaccocrpeaMu. 

TlomuMo CeBepHbIX H C€BEPO-BOCTOUHbIX UHHKOB YCTIOPTa OTICIbHbIe HeOO! 
WWHe BbIXObI coeB c Crasscstrea gryphoides oTMeyamHCcb TObKO Ha ICKH 
nobepexbe KpacnosocKoro nowyocrposa (2) u Ha tore TyapKpipeKoro MoLHAT! 

YcrpHunhkuH C KpaccocTpeiMu OGbIUHO NapasWIeMMB3YIOTCA C OTNOKeHMA 
TapxaHckoro ropu3sonta KppimcKo-Kapka3sckoli oOacrn (8) mo HX NowOxKeH 
HWKe YOKPaKCKuX coeB. B nocieqHee BPEMA NOABHIACb TOUKA 3PeHHA, BEI! 
sanHad I’. A. Kpanuampuun ('), 0 cyuiecTBOBaHHH B CpeqHeM MuOLeHe ropus 
Ta, Oonee MpeBHero, eM TapXaHCKnli, OTMOXKeHUA KOTOpOrO npescraBae 
MOPCKHMH OCalKaMH, H B YaCTHOCTH YCTPHYHHNKAaMH C Kpaccocrpeamn. B To 
BPCMA STOT TOPU3SOHT C KpPaccocTpeAMH, NO AAHHBIM YKa3aHHOFO aBTopa, sex 
BbILe KOWAXyPCKOrO «OHKCopoBoro» ropusonta. TIpeanonoxenve O resbB 
CKOM BOspactTe yYCTpHUHHKOB C Crasscstrea BbICKasasI TakwKe M. M. Hocopckuli | 

Ilo MueHnio OHOTO 43 aBTOPOB (*), Kpaccoctpeepbie nH OHKOOpoBEIe (Dp: 
TaKHeBbIe) COM MOPIH ObITb cocelHHMU CHHXPOHHUHbIMH (allHyAMH OC 
KOB OJHOrO Oaccelina; Te H Apyrue, BeposTHO, OBL WIMpOKO pacmpocTpaHe 
Ha C€BepHOM Nobepexkbe rembBerckoro Tlapareruca. 
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B cBxa3H C STHMM TOUKaMH 3PeCHHA HeCOMHeHHbIN GOombuOl HHTepec BbI3bI 
*T OOHAPYKEHHE MEPBHIM H3 ABTOPOB LaHHOl CTaTbH CMOeB C KpaccocTpeaMn 
BosBbilueHHocTH Tysryp, pacnouoxkexnHoH mpumepxHo B 100 KM K 3anajy or 
uiay3a (TypKmMCCP). 

Ha BocTouHOM CkK10He BMaQMHbI, pacnomo*KeHHOH Ha NOBepXHOCTH ocTaHIa, 
daxKaloTcA CBeEPXy BHH3: 


1. Mauka nantuateix u rpy60-oomHTOBbIX U3BECTHAKOB HU paKYWHUKOB, repe- 
AMBAatOULMXCA C 3eJICEHOBATO-CepbIMH TIMHAMH HW MepresAMH, C MHOFOUNCJIEH- 
MH AQ paMu UW OTMeYVaTKaMW HAKHeCApMATCKHX MosOCKOB: Cardium plicatum 
chw., C. ustjurterse Andrus., Mactra eichwaldi Leask., Tapes vitalianus 
rb.), Ervilia pusilla dissita Andrus. u gp.; MomuHocTb oKONO 7M. 


2. [Hua CBeTJO-KOpHUHeBad; MOULHOCTb OKOWIO 0,4 M. 


3. Ilauka nepecanBaHHn OypbIX PIHH HM CBeTbIX Mepreeli C TOHKHMH TIpo- 
IAMH CBETJIO-C€PbIX U3BECTHAKOB; MOLLHOCTb OKOO 6,6 M. 


4, Byppie nu 3e7eHoBato-cepble mecuaHHKH MW Me€CKH, TOHKO3ePHHCTHIe, PIn- 
CTbI€, CHJIbHO 3afMNCOBaHHble, C peAKHMH MpocyioaMu Trann. B ocnoBaHun TO.I- 
{, Y MOQOWBbI OOHAKEHHA, MpocOH XesTOBaTO-ceporo MbwIeBaTOrO MecKa 
He3lamu Ooee rpyOo3epHucTOorO MecKa, B KOTOPbIX 3aKJIIOUaIOTCA OKATAHHDIe 
NMOMKH MaCCHBHbIX CTBOPOK Crassostrea gryphoides. Hwmxe cmeqyer ocpitb 
S4aHbIX MOpoL. 

B8 KM kK Wry, Ha 10rO-BOCTOUHOM OOppErBe ocTanua Ty3ryp, Xapakrep paspes3a 
CKOJIBKO HHOM. Hurke nauk H3BECTHAKOB HM TVIMH C HH2KHECAPMATCKHM KOM- 
€KCOM MOJIOCKOB ('), MepexoqAMleli BHH3Y B CyIIMHKH (7), BCKpbIBaeTCA Mepe- 
AUBaHWe TIHMH H H3BeCTHAKOB, B KOTOPBIX COepXKaTCH MHOPOUMCJICHHbIe 
pa H OTMe¥aTKH KOHKCKHX MOJJIIOCKOB, B TOM YncmeCardium andrusovi Sok., 
ictra basteroti konkensis Sok., Ervilia pusilla trigonula Sok., Turritella 
pangulata Brocchi u ap. (3). Hmxe cmelyer nact Oyporo necyaHHkKa, B BepXx- 
{4 YaCTH C BKJIIOUCHHAMH OKAaTaHHOH KBapleBoH rambKu. [lecuaHuk BHH3Y 
CHACTCA MauKOM CBeTJIO-CepbIX MeCKOB, MOLLHOCTbIO Jo 5 M. B mecKkax 
A. Anekcuu Haxogusl 3yOblaKkyJ, UeLIy!O MH MO3BOHKH PbIO, OOJIOMKH KPYMHbIx 
rpHIL MU Apa HeompesxeUMbIX JByCTBOpOK (*). Ilecku exKaT Ha HKeITOBATO-3eVe- 
X MMKPOCJIOHCTbIX TvIMHaX, THMMYHbIX JIA nasgeorena. 

ConocrTaBuleHHe paspe30B He OCTAaBJIAeT COMHCHHA B TOM, ¥TO CON 3 OCOOHX 
3pe30B MPHHadeKaT KOHKCKHM OTJIOMKCHUAM, 3aJleTalOUlMM TPaHCrpeccuBHO. 
1M 9TOM OTCYTCTBYIOT CpeAHHH (capTaraHCKHH) HWKHHH TOPHSOHT KOHKCKHX 
eB, KaparaHCKHe HM YOKPaKCKHe CJIOH; TPaHCrpeCCMBHbI KOHTAKT MpOXOQUT 
KY BepXaMH KOHKH (BECeIAHCKHMH CJIOAMU) M KPaCCOCTPeCBbIMH CJIOAMH, 
ropble He MOryT ObITb MOWIOXKe TapXaHCKOTO TOPHSOHTA. : 
Cnelyer HMeTb B BUY, ITO Ha 10rO-BOCTOUHOM UHHKe YcTiopTa, B paHoue 
6yrupa, H CeBepHee, Ha MaJIeOreHOBbIX TIMHAaX, 3eeraeT WauKa NeCKOB C 
JaMH AKYJI, OKATAHHbIMH OOJIOMKAMH KOCTCH MCKOMHTAIOWMX HW MHOPOUHCCH- 
Mu spamu Rzehakia socialis kesae Merkl. (*,”). Bemue cuegqyer nauka Oypbix 
JIMHKOB, TPaHCrpeccHBHO CpesalollaicA MaJIOMOWLHBIM MIaCTOM YOKPakCkOro 
<yunuka. KaparaHckue OTJO%KeHHA OTCYTCTBYIOT, HM Ha YOKPAake JeKaT Cap- 
‘aHCKHe CJIOH KOHKCKOrO TOPH30HTA. 

BosmoxKHo, uTo GeperoBble JIMHHM YOKPaKCKOPO, KaparaHCKOrO HM KapTBCJIb- 
ro GacceH HOB MmpoxoquM 3anaquee Ty3rypa H, 34 UCKJIOUCHHEM YOKPaKCKO- 
vakxKe 3anamuee Aii6yrupa. Capraranckne oToxKeHua B Tysrype OblWwIH He- 
[HCHHO M@peMBITHI, TaK KaK B BeCe/IAHCKHX COAX BCTPeualoTCA OTEJIbHBIC 
raraHCKHe CTCHOFasIHHHbIe BUbI MOJIOCKOB CpeAM OObIHOrO BeCeAHCKOTO 
unaekca (Anadara turonica Duj., Dosinia exoleta L. u gp.). 
Ilpucyrcrsue pxkerakuit B MecuaHOH TOME IOPO-BOCTOUHOTO UHHKA, Mea 
fi Ha MaMeOreHOBbIX PIMHaX, IIpHMePHO Ha TOM Ke CrpaTHrpaPuyecKoM yPOBHeE, 
) HM ycrpuyHuKu Ty3rypa, MO%KeT, BepOATHO, YKa3bIBaTb Ha UX OAHOBOSPacT- 
‘Tb, IPH 3TOM HaflO MMCTb B BHAy, YTO o6e (balluH HepeKO CMELIMBAaIOTCA U 
Ae MCCTOHAXOMKMCHUM KpaccocTpeW BCTPeYalOTCA COBMECCTHO C P2KerakUAMH 


yyau, Kamenka, Topu) (*). 
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B TO K€ BPCMA HECOMHCHHO MO?XKHO YTBep2%KLaTb, YTO B MepBOH MOJIOE 
cpeqHero MHOWeHa OTKPbITOe MOpe OCTHTaJIO paliona HuxKHerO TeyeHHaA A 
Jlapbu, 4TO 9TO MOpe ObWIO B WeJIOM HOPMAJIbHOH COJICHOCTH HM CO CpaBHUTes 
BbICOKOH FOLOoBoH TemMnepaTypoH Hu YTO OeperoBaA JIMHUA Npoxoyusa ry 
BOmu3nH Tysrypa. MoxuHo TakxkKe MpeAnOJIOKHTb CYyWeCTBOBaHHe Henoxay 
Goee HIM MeHee KPyNHOH peyHOH apTepHu, CnocoOcTBOBaBlUelH BbIHOCY ° 
PHTeHHbIX N€CKOB MU MUTATeIbHOrO AeTputTa, OOoramaBweH NpHOperxkuHple B 
KapOOHaTOM KaJIbILMA WH HECKOJIbKO CHHKAaBIICH COJICHOCTb MpHOPeXKHbIX } 
T. €. CO3aBaBLUeH OMTHMaJIbHbIeE YCJIOBHA WIA Pa3BHTHA KpaccocTpee 
6aHoxK (°°), 


TlameontomoruueckHH = HHCTHTYT Moctynuato 
Akxafemuu HayK CCCP 18 VII 1958 
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1959. Tom 124, Ne 2 


LPEOJIOPH A 


B. Tl. TOPCKMH 


K BOTIPOCY O CTPATHFPA®HH HW TEKTOHHKE YEJIABHHCKOLO 
BYPOYFOJIbHOrO BACCEHHA 


Joxnann Akanemun nayr CCCP 
| 
| (ITpedcmaeaeno axad2muxom JI. B. Haauexunoim 26 V1 1958) 


B mpouecce mHoromerHHxX reonorMuecKHx ucceqoBanui) Uens6uucKoro 
"poyrolbHOrO Oaccelina ObwiO MpeMIOKeHO HEeCKOMbKO CTpaTurpabuyeckux 
TEKTOHHYECKUX CXEM, B 3HAUHTEIbHOH CTENCHH OTMHYAIOWLMXCA Apyr or Apyra. 
anOolee pacnpocrpaHeHHbM SBJISICTCA MHCHHE, BbICKa3aHHOe BnepBpble B 1935r. 
. M. UI puroposcku (1), o tom, uro Uens6unckuli Gypoyrombubili Gaccelix orpa- 
MH C 3anayla HW € BOCTOKa COPOCOBBIMM CMCLLCHHAMH HIM 30HAMH Pa3JIOMOB, 
ICTHYHO MOATOTOBJICHHBIMH JO yrieoOpasoBaHHA, Pa3BUBaBLIHMHCA BO BpeMa 
CNIEMHETO H OKOHYATCIbHO CPOPMHPOBaBWIUMHCA Nocie COpas0BaHHA yrvie- 
ICHOH TOMUIM. JlelicTBuTeIbHO, Uena6uucknit Oypoyroububili Gaccelin BeCbMa 
anmOMHHaeT rpaben cBoero wWeneocOpasHoH dopmol,— JuHa ero ocruraer 
JO kM, wupuHa oT 15 KM B WeHTPabHOl YACTH MO HECKOJbKUX COT MeTPOB Ha 
re, rmyOuHa B page MecT MpeBbuaeT 3 KM. 

B 1947 r. K. C. Mpeo6paxencknit (?) Bickasan MHeHHe, UTO Uena6uncKuii 
ypoyrombubli OacceHiH oOrpaHHueH c 3anala uM Cc BOCTOKa He COpocoBHIMH, 
Ha2BHPOBbIMH NOBepxHocTAMH. B Tom xe 1947 r.O. VW. Munuyx (*) u JI. TI. Ba- 
APKeBHY NpPeANONORHIH, YTO B NepHO yrvieHaKOHJeHHA NO COpocoBoli MOBepx- 
CTH ONYCKalaCb JIMWWb 3analHawn uacTb BNaHHbl, TOra KaK BOCTOUHAA ee 
ACTbh HAaKJIOHAMAaCh K 3analy NwaBHO, O€3 pa3pbIBHbIX HapylWienuh. Yrmenocnasn 
Willa, MO HX MHE€HH1O, MOHOKJINHAJIbHO NajlaeT K 3anaLy. ITO MOHOKJIMHAaJIbHOe 
ANCHHE OCJIOMHACTCA AHTHKJINHAIbHOH CKMAaQKOH, MpOXoOAAWeH BLOIb oceBok 
icTH OacceHna H OOpa3syIolleH Ha CBOMX KPbIJIbAX JBC CHHKJIMHAJIbHbIe CKaIKH. 
. MW. Tunyyk uw JI. Jl. Bamapxepuy ormerusiu pe3skoe pa3zvivune B CTpOeHHH 
ICHOCHBIX TOVJIL, BbIMOJIHAIOULNX 3anaQHylO HM BOCTOUHYIO CHHKJIMHaJIM, H 
YbACHAIH STO ABJICHHE Pa30OWCHHOCTbIO CHHKJIMHa/eH B nepHok yruiecbpa3o- 
AHA OCe€BbIM @HTHKJIMHaJIOM. 

Jlo nocnenHero BpeMeHH OOJbIUMHCTBO. F€OOrOB MpHepXUBaIOCb TOUKH 
yeHHA M. M. IIpuroposckoro o rpaOeHooOpa3sHoM crpoeHuH UennOuncKoro 
icceHna. Ilo ocu rpa6ena BbILeIAJICA PIaBHbIM AHTHKJIMHAJ MW ABE CHHKJIMHAIH 
4 EfO KpbwIbAX. Takada CX€Ma BHYTPeCHHEFO CTPOeHHA Oaccehina HaNpallMBalach 
Ma CO6Oli, TaK KaK B OCHOBY BCeX NOCTPOeHHH Ob MOJIOMKEeHbI NPeACTAaBJIeHHA 
_@®. Kpamennunnkosa (*) 0 JBYYICHHOM JleeHHH p9T-seHaCcOBbIxX, OTJOKeHnH 
eAOUHCKOrO Oaccelina: Ha HHKHIOIO — rpyOooO0MOuHy!O CBHTY, Ha3BaHHYI0 
JMJIAKCKOH, HU BePXHIOIO — YIVICHOCHYIO CBHTY, Ha@3BaHHYIO KOPKHHCKOH. 
PJICHOCHBI€ OTJIOMKEHHA, PACMpocTpaHeHHble B 3anaqHOH WH BOCTOUHOM YaCTAX 
icceliHa, MPHHUMaVJINCb 3a BbIXOJbI OLHOH UM TOM K€ KOPKMHCKOH CBHTBI, 3aJIe- 
uOlleH B JIByX CHHKJIMHAaIAX, Pa3Ie/ICHHbIX AHTHKJIHHAJIOM, TO OCH KOTOpOrO 
IXOJUT HHKeNekKallad rpy6ooO0MOuHaA YYMJIAKCKaA CBHTA. 

B nocnenquve rogbl B BOCTOUHOM YacTH GacceHHa Oplwia OOnapyKena Bropaa 
yy6006,s10MOU Hast CBUTA, HaASBaHHas KaMbILIHHCKOH * MW IIpHHATAA 3a CaMy10 BEpx- 
O10 UaACTb paspe3sa, a B IvIyOOKUX CKBa*KHHAaX Epodeescxoro nu KuirouescKoro 
IACTKOB TIO], UYMJIAKCKOM CBUTOH Obiia OOHapy2%Kena BTOpaA yrvieHocHaA CBH- 
, NONYYHBUWAA Ha3BaHHe KJIOUeBCKOL* (B HEKOTOPHIX paboTax —GeKTHILUCKON). 


* Ha3paHHuA CBHT HeyauHbl, TaK Kak ObIIM HCMO/Ib30BaHbI PaHee WIA 06 o3HayeHHA OTVJIO- 
HHH pyroro Bo3pacTa; B [aJIbHeHLIeM 3TH Ha3Ba HUA MOK HEI ObITb H3MCHEHHI, OMHAKO B Ha- 
JAMLei CTaTbe OHM COXPAHAIOTCA IA OoMbIWeH ACHOCTH U3JIO*KeHHA. 
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Hoppe JaHHble, MOMYYeHHBIC B pesyJIbTaTe ryOokoro GypeHuxA, Tped 
epecMOTpa CyWeCTBYIOULUX MpeACcTaBJIeCHHH O crpaTurpapun HW TEKTOHHKe 
cetina. B cBere 3THX HOBbIX JaHHbIxX YUenHOnHCKad AelpeccHA BbIPHCOBDIBE 
ca Kak KpyMHad CHHKJIMHaIbHad CTpykTypa C MOM0ro alarouluM BOCTOU 
KPbWIOM H OUCHb KPYTbIM 3allaHbIM, Ha 6OJIbLIOM CBOCM MIpOTAXKeHHH pa3sop 
HbiM HalBuroM. Ilnockocrb HayBura HakJOoHeHa K satay NOM OUCH KPy 
yrvIOM, OJIM3KHM K 90°. Ha ceBepe mM Ha Wore HaMeYaloTcsH WeHTPOKJIHHAaJIbI 
3aMbIKAHHA CTPYKTYPHI. Takoe 3aKJOYeHHE BbITeKAeT MpexKe BCerO U3 aHavl 
JeliCTBUTebHOFO B34HMOOTHOWCHHA CBUT, BbICJICHHBIX B PST-~ICHACOBOH TOs 
Oaccel Ha. , 

Tenepb craHoBuTca Bce Gomee OYEBHAHEIM, ITO 3allaqHad WH BOCTOUHAA — 
NOCbI MpOLYKTHBHBIX YIVICHOCHbIX OTOXKEHHH, TAHYUIHECA BLOJIb BCETO Oacc 
HA, 3TO He OMHa H Ta 2Ke CBHTA, a Pa3vIMYHbIe CBUTHI, IPpHYEM BOCTOUHAA M6, 
ca, paclumpalollaaca Ha ceBepe OacceHHa, COOTBETCTBYeT Oouee Apes nent yr 
HOCHOH CBHTe, BCKpbITOH TutyOOKMMH CKBaxXHHAaMH MO YYMJLAKCKOH CBHTO! 
K110ueBCKOM =paloue. 

Eme B padorax I’. ®. KpalieHvHHHkoBa yKa3bIBaJIOCb, YTO IPOAYKTHBHAA ©) 
cas KopkuucKkom u EManKesMHCKOM palouax lpejcTaBJeHa Ooee KpymHOOO. 
MOUHNbIMH Mopokamu, yem B KonelickomM u KamplllMHcKOM, NpHyeM mepexoy 
BepllaeTcd CKaYKOOOpasHO B 1OXKHOM YACTH Kampiuuuckoro patoua. Ha nm 
HY10 HEBOSMOXKHOCTb COMOCTABJICHHA 3aMaQHbIX H BOCTOYHBIX Paspe3OB Yen 
Hol TOM yKasbiBanu B 1944 r. O. MW. Nunuyx u JI. JI. Bamapxesny. YP. K. J 
OameB (7,°) OTMeYa, UTO XAPaKTep YIJICHOCHOCTH KOPKHHCKOH CBHTBI Pe3kO P 
JIMYCH B CeBeEPHOH H 1Ox%KHOM YacTAXx Oaccelina. MHTepecHo 3aKIOYeHHe Hit 
Vipanuun-llucapesoit (°) 0 TOM, YTO CNOPOBO-MbIWIbIeBOH KOMMJICKC HHX! 
wacTH YIIeHOCHOM TOMUM, pasBuTol B KopkuHckoM HM EMawkesMHCKOM pation 
MOXKeT ObITb COMOCTABJICH CO CHOPOBO-MbIbUeBbIM KOMIIJICKCOM JIHLIb BepX! 
yaCTH. yreHOCHOH TOM, pasBuTOH B KonelickoM Hu KaMbIllIMHCKOM paHoH 

Jlo cux nop 4eamucb MOMbITKH OObACHHTb BCe YKa3aHHble ABJICHHA Pas 
HbIMH YCJIOBHAMH OCAKOHAKOMJeHHA B 1OX%KHOH WH B CeBepHOH YacTAX Oacceli 
OHakO BCE STH ABJICHHA JIEPKO MOMyUaloT CeOe COBACHEHHE, CCIM MPeAMOMOKU 
uTO BO BCeX OMMCAHHbIX CULYYaHX CONMOCTABIAHCb OTJIOXKCHHA JBYX Pa3HOB 
PaCTHbIX YIJICHOCHBIX CBUT. A TO, YTO 9TO ACHCTBHTEIbHO TaK, MOATBEpxK ae 
PAQOM (akTOB. 

Tak, na Bocrouno-KaMbilliwHCKOM yuacTKe (BOCTOUHaA YIvIeHOCHaA MOO 
r1yOOKHMU CKBaxKHHaMH ObwIO YCTAHOBJICHO, UTO Ha MOpOMax PyHAaMenta, Mp 
CTABJICHHBIX 3eCb OCaOUHO-3Py3uBHOH TOJIMeH MepMO-TpHacoBoro Bospac 
3aleraer Oa3aibHad rpyOooOoMOuHAaA TOMA, B KOTOPOH HeTPpyAHO OBO 
HaTb KaMbILUMHCKY10 CBUTY, PaSBHTYIO Ha NOBEPXHOCTH B BOCTOUHOH 4aCTH 3 
ro yyacTtKa. TakuM oO6pa30M, KaMbIlIIMHCKad CBHTa OKa3alaCb He CaMbIM Be 
HHM, a CaMbIM HH?KHHM 3JIEMeEHTOM Pa3spe3a pd3T-seHacoBOH Tom. B sTHXx 
CKBaXKNHAX Ha KaMbILIHHCKOH CBHTOM 3ameraeT yIrvieGHOCHaA CBHTAa, KOTO} 
IIPHHHMalaCb paHee 3a KOPKHHCKYIO CBHTY, HO B Je€HCTBUTeCJIbHOCTH He MO} 
€10 ObITb, TaK KaK JaBHO OKa3aHO, UTO KOPKHHCKaA CBUTAa 3aseraeT Hal 4 
JIAKCKOH CBHTOH, Pe3KO OTIMYAIOUeHcA OT KaMbILUHHCKOH. TakuM oO6pa3om, 
HOBY!O YIVvI€HOCHY!IO CBUTY CJIelyeT CUHTAaTb Ooee ApeBHeH, UCM KOPKHHCK 
HM MapaJJIe@H30BaTb ee C HHKHeEH YIVIeHOCHOH cBHTOH K.ioyeBcKoro yuact 
Ota yrueHOcHasd CBUTa, Ha3bIBAeMad HAMM Ks1OYeBCKO H COsepxKallan B ¢ 
XaPAKTEPHBIC MPOCJOM POSOBATHIX O8CPHbIX aPFMJWIHTOB, paciipocrpanena BI 
BOCTOUHOH YacTH Oaccelina, a TakK2xKe B CeBEPHOH HM B WXRKHOM ero yacTAx, 
OHa OWIMOOUHO MPHHHMaslacb 3a KOPKHHCKYIO CBHTY. 

Tlapannemm3aunA YrieHOCHbIX TOL, PaSBUTbIX B 3alaHOl MB BOCTOY 
yacTAX OacceHHa, IpHBela B CBOe BPeMA K BbINeCHHIO 'laBHOrO AHTHKJIMHE 
10 OCH KOTOPOrO AKOOBI M BbIXOAUT YYMJIAKCKaA CBUTA, OMHAKO HaJleraHHe k 
KMHCKOH CBUTbI Ha UYMJIAKCKYIO ObWIO MOCTOBEPHO YCTAHOBVIECHO JIMIIb Ha 3al 
HOM KPblI€ STOTO TpeAnOMaraBwWierocd AHTHKJIHHAaIAa, TOra Kak BOCTOUHOE K 
eae aaa MOATBEpXTaOcb. MpeqnomoxKenne Ke, UTO BOCTOUHAA U 

YIICHOCHbIX OTJIOKCHHH COOTBETCTBYIOT JBYM pa3HOBO3p 
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IM CBHTaM, Pa3QeCNeCHHbIM UYMJIAKCKOH CBUTOH, MOHOKJINHaIbHO maarollell K 
many HW He CBASAHHOH C KaKHM-JIHOO AHTHKJIMHAJIbHbIM MOLHATHEM, XOpOLUO 
YKETCA C TEM (PaKTOM, YTO MOMOCA BbIXOMOB YYMAAKCKOM CBUTbI CeBepHee 
KopkuHo NopopaunBaer Ha 3amal HW MOAXOAMT BIPHTEIK K 3anayHoMy GopToBomy 
ABury, COOTBETCTBYA OOWWMM YCOBMAM s3ayleraHHA BOCTOUHOTO Kpbiia 
HHKJIHHAJIbBHOH CTPYKTYDbI. 

, Takum 00pa3om, B paspese p3T-seHacoBbIx OTMO*KeHHA UenaOuncKkoro Gacceii- 
_ MOXKHO BBIJeIMTb CHH3Y BBePX YeTbIPe CBHTbI — KAMbILIMHCKY1O, KJIIOUeB- 
ylO, 4YYMJIAKCKY!IO H KOPKHHCKY!O,— MOHOKJIHHAJIbHO Mafaiollue K s3analy 

CBHIETeIbCTBYIOULHE O ABYX WHKJIaX OCAaLKOHAaKOMJIeHHA. 

H30x%KeHHas BbILUe CX€MA YETHIPEXYCHHOFO JeCHHA P9IT-JIEHACOBLIX OTJIO- 
2HHH Oba NPeAVIO*KeHaA ABTOPOM HacTOSLUIcH cTaTbH B 1955 r. K anamnoru4uHbim 
(jwoaM mpHuwia uv E. A. Kapepa (Bcecow3uHbii Hay4HO-HCCeMOBaTeIbCKHH 
ou10PO- pa3BeO4 HbIli He@TAHOH MHCTHTYT), PaSBUBalollad STY CXeMY B HAaCcTOA- 
2e BpeMaA. 

Ha copeulaHuu mo yHHpuKalun crpaTurpaduyeckux cxem Ypasia, COCTOAB- 
eMcaA B cdeBppavie 1956 r. B r. CBepaoBcke, Oblia NPHHATA CTpaTHrpaduyeckaa 
eMa yrvieHocHoH TomwH UensOuHckoro OacceHHa, Ha3BaHHOH 3ecb 4eAOHH- 
OH cepvelH. BmecTo CBUT 3/eCb BbIJeICHbI MOACepHH, MpHyeM B KOPKHHCKYIO 
JAICePHIO BKJIIOUCHbI OTJIOMKCHHA, COOTBETCTBYIOUIME MpeXxXHHM KOPKHHCKOH 
4YMJIAKCKOH CBUTaM, a B COCTaB YYMJIAKCKOH MOACepHH — OTJIOXKeHHA, COOT- 
TCTBYIOULNe Mpe2KHHM KJHOUCBCKOH HW KaMbILUHHCKOH cBHTaM. IIpsmoro yka3a- 
Sl Ha 9TO B CXEME HET, HO 06 3TOM FOBOpHT JaHHbIH B OOWHX YepTax XapakTep 
3pesa. TakuM oOpa30m, CXeMa (OpMaJIbHO OCTaeTCA ABYX4YJICHHOH C COXpa- 
HHeM Mp@XHUX HAMMeHOBAHHH, UTO MOMKET MPHBECTH K HeMPaBHJIbHOMY Mpe- 
ABJICHHIO, OYATO B HU3aX MPexXHeH KOPKHHCKOH CBHTbI (HbIHe KOPKHHCKOM MO]- 
jun) cyllecTByeT rpyOoo610MouHad TO/Ua, a B BepxXaX MpexkueH YYMJIAK- 
of CBUTbI (HbINe YYMAAKCKaA MOACepHA) BbIMeiena yrIeHOCHaA TOVILULa. 
Heo6xoxuMo CoBepuieHHO YeTKO YKa3aTb, YTO HHKE KOPKHHCKOH HW YYMJIAK- 
Ol CBHT 3aleraioT euse ZBe Oomee ApeBHHe CBHTbI, MOKA HeyayHO HOCALLHe 
3BaHUA KJIIOUCBCKOH HW KaMbILUIHHCKOH. 

Vi3meneuua BO B3aHMOOTHOWWCHHAX STHX CBHT MpHBOAAT K HeOOXOMMOCTH 
pecmMorpa BbIJeJIeHHbIX paHee B [ipefe/ax Uens6uucKkoro OaccelHa JlOKaJIb- 
IX OpaXHaHTHKJMHAJbHbIX CTPpyKTYpP. OWIMOOUHOCTS BbIeeCHHA OOJIbLUIMHCTBA 

HUX O“eBHHa, TAK KaK CaMad HHWOKHAA CBHTa — KaMbILUHHCKaA — CUMTa/aCb 
Mol BepXHeH YacTbIO pazpesa, a JeKalllad B Ae€HCTBUTCIbHOCTH Ha HeIO KJIIO- 
BCKad CBUTa MIPHHUMaslaCb 34 KOPKHHCKY10, AKOObI Oosee MPeBHIOIO, HEM Ka- 
UUHHCKad. TakuM oOpa30M pa3pe3 OKa3bIBaJICA Ne€pCBEPHYTbIM, H Ha MECTE 
HKJIMHAJIbHbIX HJIM MOHOKJIMHAJIbHbIX CTPYKTYP BbIJeIAIHCb AHTHKJIMHAJIb- 
le, MpHMepoM Yero MO%KET CJY2KHTb BocrouHo-KaMbiluuHCKand CTpyKTypa. 
JAXHAHTHKJIMHAJIbHbIC CTPYKTYPbI, BbIMeICHHbIe B MWpeeiax TaBHOrO aHTH- 
wnasla, TaKX%Ke HE MOFyT CUHTATbCA JOCTOBEPHbIMH, TaK KaK OHH BbI/eJIAJIHCh 
[@lHCTBUTEIbHOCTH HE Ha AHTHKJIMHAJIbHOM NOAHATHH, a NO BbIXOLaM MOHOKJIN- 
JIbHO Majlaiouleli K 3anaky YyMsAKCKOH CBUTbI. Bowlee usu MeHee NOCTOBEp- 
IMM MOryT ObITb CTPYKTYPbl, BbIAeJCHHBIC HOO Ha OCHOBe HOBOH CTpaTurpa- 
meCKOH CXeMbI, JIMOO MyTeM TipocuexuBaHHA KaKOro-HHOyb MapkKupytollero 
PH30HTa,— TaK, HallpHMep, 6blwia YCTAHOBJIeHa MIO MeCTPOWBeETHOMY TOPH30H- 

KMOUeBCKOH cBuTbI }OxKHO-KaMbmliHHcKad OpaXHaHTHKJIMHaJIbHad CTPyK- 
PB wenom Uens6uncKuit OypoyroubHbili OacceiH, Kak ye ObIIO chaste 
ue, mpescraBsneT COOOH YacTb KPyMHOM CHHKJIMHAJIbHOH CTPyKTYPbI, OOpe- 
HHOH C 3atlayla HayBuroM. Bce cBuTbI WafaioT K 3alaqy B ICHTpabHOH CC 
CTH UK 1Ory WM 1oro-sarafy Ha ceBepe, Te OTYCTAMBO HamMeuaeTca Moora 

b. 
| eee KAMBIIIMHCKand CBHTa, COCTOAIad H3 MpORyKTOB bay 
IW@HHA TepMO-TPpHacOBbIx appy3HBOB HU CpeHeKaMCHHOYTOJIBHBIX KpaCH 
eTOB HU ylexKaillad HeMOCpeACTBeHHO Ha MOpOlax (by #aMeHTa, MpocsexkuBaeT- 
B Tulane BlOub BCero BOCTOUHOTO OopTa MenpeccHu, pacpoctTpaHnera B i 
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HM C€BEPHOH WeHTPOKJIMHaJI bHbIX athe ae HM COBepWeHHO OTCYTCTB 
WeHHOrO HaBHroM 3amallH . 

ne tee acieas cBHTa, XapakTepH3yloliascA HasH4neM 6obworo KO} 
yeCTEA TOHKOOTMYYCHHbIX O3€PHbIX OTJIOXKCHHH, 3aHHMaeT OOvIbLUHe NJIOUL 
Ha ceBepe Oaccelina, TAHETCA CPaBHHTEbHO Y3KOH MOJIOCOH BJLOJIb wee 
Oopta HeNocpeCTBeHHO 3anaqHee NOMOCHI KAMBILIMHCKOH CBHTbI H CHOBAa 60} 
WIMpOKO pacnpocTpaHeHa B ICKHOH WEHTPOKJMHAIbHOH actu aia | 
UyMAKCKad CBUTA TAHETCH BeCbMa y3KOH MONOCOH NMOCpeHHEe OAaCceH 

B 1OxKHOH ero yacTH, a 3aTeM, ceBepHee fr. KopkKHHO, NOBOpauHBaeT K 3ana) 
ynupasch B 3anaQHbit OOpTOBOH HaMBHT; elle CEBEPHEE OHA MOKET ObITb BCT} 
yeHa JIHWIb B Npefetax HeOOMbWHX JOKAbHbIX CTPYKTYP. . 

KopKHHCKas CBHTa 3asleraeT B Ape ONHCbIBACMOH CHHKJIMHaJIbHOH CTP) 
TYPbI H BCTPeuaeTCA JIMIUb B CAMOH 3aNaNHOH €e YaCTH, COBEPLUICHHO OTCy TCT: 
KaK B BOCTOUHOM, TaK H B_ IWeHTPOKJIHHaJIbHbIX UaCTAX €€. | 

Oo6uree nonoroe naflenne BceH p3T-seHacOBOH TOJILLH C BOCTOKa Ha 3al 
MOKa3bIBaeTCA HE TOJIbKO ONHCAHHbIM BbILLe pacnosO*KeHHeM pa3HOBO3pacTH 
CBHT B MviaHe, HO H JaHHbIMM Teodv3HKH, YKa3bIBalollMMH Ha NOcTeNeHI 
norpy2KeHne C BOCTOKa Ha 3aNa MNJIOTHbIX MOPOA, NOACTHVIAIOIUNX PST-seHa 
BYIO TOJIy, 3TO Ke MocTenenHoe Morpykenne RoKazsano u TpemMa r1yOoKH 
CKBaxKMHaMH, MpoOypeHHbiIMH Ha BocTouxHo-KambilunHCKOM yuacTke, B css 
C HOPMaJIbHbIM 3aieraHHeM BocTOUHOrO Kpbiia YensOuHcKoH CHHKJIMHAJIb} 
CTPYKTYPbI PST-seHACOBbIe OTMOXKEHHA, PAaClIPOCTPaHeHHble B BOCTOUHOH 4a 
CTPYKTYPbI, CMATbI H Pa3OPBaHbl 3HAYHTeIbHO cylaOee, YEM B 3aNaHOH 
yacTu. 

Hasuuve KpymHOro JH3bIOHKTHBHOTO HapylWeHHA BONb 3analHoro 60} 
Yens6unckoro 6ypoyrombHoro OaccehHa NOKa3aHO y2Ke JaBHO HW HH Y KOFO 
BbI3bIBAeT COMHEHHH. B nomb3y TOrO, YTO STO HapyWeHHe HMeeT XapaKkTep 
Bula NaveO3OHCKOH TOLL Ha PST-JIEHACOBY10 B HaNpaBJICHHH C 3anaya Ha BOCT 
TOBOPHT UpesBbINaHHO CHJIbHaA AHCJOWHPOBAHHOCTh P3T-JIEHACOBbIX OTVJIOXKE! 
BONH3H 3analHoro OopTa, pasOPpBaHHOCTb HX OO/IbLIHM YHCJIOM Me@JIKHX Hall 
TOB, MapaWIebHbIX 3anaqHOMy OopTy H HMeIOULAX MIOCKOCTH, Nafaroline 
gana, OTCYTCTBHE BBIKJIMHHBaHHA pAa YrOJbHbIX NwWacTOB npH mpH6su: 
HHH HX K 3amaqHOMy OOpTy H OTCYTCTBHE BAOIb HETO KOHYCOB BbIHOCA, KOTO] 
yacTO HaOlOaloTCA B p9T-IeHacOBOH Tonle BOH3H BOCcTOUHOrO GopTa. 

HagpuroBni XapakTep 3anaqHoro morpyxxeHvA oKasaH Ha Ksouesck 
yuactke, re B CKBaxKHHaX, MPOOYPeHHbIX HEMOCPeACTBEHHO K 3anayly OT JIMI 
Oopta, pST-eHaCOBble OTOXRKeCHHA OblWIH BCKPbITbl Ha HEKOTOPOMi riyOuHe) 
Naeo30HckoH TosueH. Ha 3ampikanne UensOvHckOl CHHKJINHaIbHO CTP 
TyPbl Ha CeBepe H Ha 1WFe yKa3bIBaeT PaCNPOCTPaHeHHe 3U€Cb CAMbIX HH3OB P 
JeHacOBOH TOVULM — KJOYeBCKOH H KaMbILUHHCKOli cBuT. B stux paiiol 
YMeHbWeHHe TyOnHbI JenpeccHH MpOABAeTCA MH B pacnayaHnu ee Ha | 
OTACIbHbIX NOMOC, PasAeeCHHbIX BbICTyNaMH (cbyHaMenta. 

O6pazopanne YensOuHcKOH  CHHKIMHaIbHOL CTpyKTYpbI mponcxoyy 
OMHOBPEMCHHO C OTVIOXKCHHEM PST-eHaCOBOH TOIL, OMHAKO Hapylienne 9 
CTPYKTyPbI 3anaHbIM OOPTOBbIM HaXBHTOM H ANCOKallNA pST-seliacoBoH 1 
IH NPOHSOWWIH MO3QHeEe —B MO3MHEIOPCKY!IO HWIH PaHHeMeJIOBy!O SNOXH 
H€3HAUHTeJIbHbIC NOABHXKKH HM@JIH MecTO H B Maveorene. 

HapucoBannan Bbilue KapTuna crpoexua Uens6uncKoro OypoyrombH 
Oaccelina ABIAeTCH JIMUIb CamMol o6uleli cxemoii. B nelicTBuTebHOCTH cTpoe 
Oacceliva 3Ha4HTebHO CO*KHee, PaBHbIM 006pa30M 3a CueT OrpOoMHOrO UH 
AM3bIOHKTHBHbIX HapylueHuii. 

Bcecoros Hubli Hay YHO-HCCELOBATEMCK Hit Tlocrynusto 

reoJlIorHueCKHH MHCTHTYT 26 VI 1958 
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PEOJIOTH 9 


r. fF. MOOP 


O BO3PACTHbIX B3AHMOCTHOLIEHHAX TPAMMOB 
WH MOPOA WEJIONUHO-Yy JIbTPAOCHOBHOrO KOMIMJIEKCA 
CEBEPA CHBUPCKOM NJIAT®OPMbI 


(ITpedcmaeaeno axudemuxom J. C. Kopocuncxum 23 VII 1958) 


Bonpoc 06 orHocuTenbHOM BospacrTe WLIO HO-YJIbTPpaOCHOBHBIX MOpo u 

,annoB OacceiHa HW KHerO TeyeHua pp. Korys u Maiimeun mpescraBaser 
WibLUOH NCTPOOFHYeCKHH HHTepec, NOCKOMbKY PeWeHHe ero MO*KeT MpPOMHTS 
3€T Ha MPOHCXOMKMEHHE YJIbTPAOCHOBHbIX HM UICJOUHbIX MarMaTH¥eCKHX OOpa- 
oBaHhh cerepa CrOupcKoh naatpopmpl. BsauMcoTHOWeHHA 3THX NOpoOL ObwIn 
bIACHeHbI ONarofapn paCotam aBTopa HacTOAWHX cTpOoK (*,%) B OMMHE HHK- 
ero Tevenna p. Kory 4 B KOHTaKTHOM 30He HHTPy3HH Opnxnnya, a TakxKe 
. E. Capnukoro un B.®. Motpiuxo (*) B moceqHeM 43 NepeyHCMeHHbIX palioHoB; 
I3PAaCTHOE NOORKeHHE S@y3HBHbIX TPanNnOB HW WENOYHbIX Oa3abTOHAOB ObWIo 
cTaHOBIeHO HaOtodeHHAMH E. JI. Bytaxopok (!) uw K. M. Wnxopnnoit B um 
2BbAX Pp. Makmeun, nO RomMHaM py4beB XorotoK u Bersucroilt. 
_B TepputopvanbHOM OTHOWICHHH MOPOAb! LLENOUHO-yJIbTPaOCHOBHOTO KOM- 
1€KCa TECHO COMPAKeHbI C TpannaMH, B CBA3H C 4YeM BO3PAaCTHOE NMOOMKEeHHE 
x, npexkye Bcero, OmpesenAeTCA COOTHOLUCHHAMH Cc 9dy3HBHbIMH MW Punaduc- 
WIbHbIMH NPeACTABHTCIAMH NOCJIEQHHX; NOCKOJIbKY OCaOUHbIC OTOKCHHA 
yee MOVIONbIe, YEM BEPXHAA NepMb, B OacceHHe HHKHErO TeYeHHA pp. Kotysa 
_Matimeuu otcytcTByiT, NpAMoe onpemenenne BO3pacTa LLeNOUHO-ybTpa- 
2HOBHbIX MOPO OKa3bIBaeTCA B JAHHOM CJlyYae HEBO3MOXKHBIM. MO*KHO TOJIbKO 
IMTaTb, UTO TpalMbl H NOPObI LLesIOUHO-YIbTPaOCHOBHOrO psa 61H3KH NO BOs- 
ACTY HW MpPHHaexKaT K OJHOMY TeEKTOHOMArMaTHYeCKOMY UWHKJY, ABJIAACb 
AZJIMUHbIMH ero tba3saMH. OTOT WK, HAYaBLUMMCA B KOHLE NepMH, MpoLowKal- 
1 B TPHace HW 3aKOHUWICA, NO-BHAMMOMY, elle AO Havava 1Opbl; PaBHbIe Pasi 
roro WHKJIa NpHXOAATCA Ha HWKHHH TpHac. 

Bos3pacTuble B3AMMOOTHOWICHHA NOPOA WeOUHO-yJIbTPaOCHOBHOTO HU Tpali- 
OBOrO KOMMVIeKCa BHAHbI M3 cwlesyroMero psAa chakToB: 

1. B nonune p. Kory, HenocpeqcTBeHHO HMxKe ycTbs p. MeqBexkbel, Taku 
AKPOMOJEPHTOB MepeceKaloT MaBOBY!O TOJILLY, COXKeHHy!IO Hede/IMHOBbIMH 
13aJIbTaMH HM ABFHTHTAaMH; Mpv 3STOM LLeOUHbIe Oa3sabTOHAbI MepeK PbiBaloT 
ANIOMOLLHY!0 Nauky TyOB STHX NOPOA, B CBOIO OYePeb BaserarwollyxX Ha TYH- 
ICCKUX YIVICHOCHbIX OTJIOMKEHHAX, CKOPee BCEFO OTHOCHIMXCA K BeEPXHeH Mep- 

2. B nwKuem Teyennn p. Malimeun, B LomuHe pyybes XorotoK u Bersucrsilt, 
PYSHBHBIC MLeOUHbIe Oa3aJIbTOHAbI NePeK PhIBAlOT MOKPOBbI OasasbTOB H ABJIA- 
TCH, CJICNOBATeIbHO, Ooee MOJIObIMH. 

3. B palione MaccuBa O2MXHHYAa KapOOHATHBIe OTOMKCHHA CHHHA HW HWKHETO 
MOPHA, COMeprxKalllNe MasOMOMLHbIe CHJJIbI AONepUTOB, OOHApPyAUBaloT Me- 
IKJIMHaJIbHOe NO OTHOLWICHHIO K BbIXOLY HHTPy3HH 3asleraHHe, YTO BbISBaHO 
THBHOCTbIO UL@IOUHO-YbTpaOCHOBHOH MarMbl B mpomecce PopMupoBaHHA 
iTpy3uBHoro Tena. IliacroBbie 3ae%KU NONEPHuTOB, HaOMo1aBuinecs BOH3K 
ICCHBAa, JLMCJIOIMPOBaHbl COTMaCHO C BMEeLLalOULMMH HX CHHHHCKMMH H HM?KHE- 
MO PHHCKUMH OTOKEHHAMH H YUAaCTBYIOT, TAKHM 06pa30M, B AuanupoBol CTpyK- 
pe MaccuBa Oguxunya, OOyCJOBJICHHOH AKTHBHbIM BO3JCHCTBHEM LkeOUHOK 
I'MbI B MOM€HT BHEe/{peHHA. 
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4. BOnu3u OT KOHTaKTa CHHHHCKHX OTMOXKeHHH C MeOUHbIMH Mopofia 
maccuBa Oguxunya, mo pyybio UenHo-Y pax, MasOMOLLHaAd 3aJler%Kb Aouepurs 
cormacHoO J[MCJIOWMpOBaHHadA C BMeIaIOUHMH ee HW2KHEKeEMOPHHCKHMH ME 
reaMH H CaHWaMH, MepeceyeHa MaJIOMOLWHbIMH KpyTOMaatouluMH 2KHJIa) 
3THPHHOBbIX CHCHHTOB. | 

5. Ilo pyupio J[pamo-Ypsax, HemocpeACTBeHHO y KOHTAaKTa C HHTpY3v 
Ojxunya, miacroBand 3al@Kb JOJIEpHTOB, UMelOLlad BePTHKaJIbHOe 3aseraHi 
UCHbITaIa MHTCHCHBHOe KOHTA@KTOBO-MeTacOMaTHYeCcKOe BO3eHCTBHe CO C 
DOHbI ULeIOUHOTO HHTPy3HBa, MepeKPHCTAaMM30OBaHa H HMCeT MHOTOUHCJICHH 
Me@JIKYIO BKpallJI€HHOCTb MHPHTa H OTYACTH MHPPOTHHAa. 

6. Muxpockonuyueckoe u3y4eHHe JOJIEpHTOB 3 CHHHMCKHX H HMKHEKE 
6pulickux OTMOxKeHHH, BMeWaOUlMX HHTpy3uio OAMXHHYa, MOKAa3sbIBaeT, * 
nO Mepe IpHOIWKeHHA B Hei B MOepHTaX OTMeYAIOTCH MPOABJICHHA LULEOUHC 
(HaTpOBOrO) MeTacoMaTO3a, JOCTHFalollWe MA@KCHMaJIbHOrO Ppa3BHTHA B Hel 
CpeACTBeHHOH OJIH30CTH OT BbIXOJOB UeJIOUHbIX MOpO}. 

Kak BHAHO W3 MpHBeeCHHbIX JaHHbIX, 9*dy3uBbl, CJlaraioulve, B HWKH 
reyenuu p. Koryli, 613 ycrba p. Megperkbeii, CBUTY WLeOUHBIX OasasbTOHA 
JIpeBHee TpamnoB, MOCKOJbKY OHH MepeCeyeHbl %KWJIbHbIMH TeaMH MOCJICAHI 
BMeCTe C TEM, B HH30BbAX p. Maiimeun, B AOMHAaX py¥beB XoOoTOK u Bers! 
Tbiii, oPPy3uBuble TPalMbl MepeKpbITbl NOKPOBaMH LLeOUHbIX OasaIbTOuA 
TakuM o6pa3oM, sipdPy3uBHble MpeACTaBHTeIH TPannmoB TO MOJIO%KEe, TO PeBE 
MOKPOBOB ILeIOUHBIX Oa3aJIbTOHAOB, UTO ckOpee Bcero cwleqyeT OObACHE 
6JIM3KUM TIO BPCMCHH H3JIHAHHEM JIABOBbIX OOpa30BaHHH, CBASAHHbIX C TPpé 
MOBbIM H ULeIOUHOYJIbTPpaOCHOBHbIM KOMIJICKCOM. YJIbTPaOCHOBHbIe HW ILeJ 
HbIl€ NOPONbl, BXOAAULHE B COCTAB CJIOXKHbIX MHOFOa3HbIX HHTPy3HH, HECOMHK 
HO MOJIOX%KEe TPannmoB, NOCKOJIbKY OHH MepeCeKaloT MIaCTOBbIe 3aJ1@KH MOC 
HX HM BbISbIBalOT Ha KOHTAKTe C HHMH ABJICHHA HHTCHCHBHOPO LeJIOUHOrO Me 
COMaTO3a. 

MetacoMaTHuecKHe H3Me€HCHHA, CBASAHHbIC C BO3CHCTBHeEM Ha JOJIOMH 
BbICOKOTeEMNMepaTyPHbIX LICJIOUHbIX PaCTBOPOB, COMPAXCHHbIX C_ BHeJ] 
HH€M HHOJIMT-MeJIbTeEHPHTOB, ObWIH H3YYeHbI B PAC MYHKTOB MepHdepnyeck 
30HbI MaccuBa Oguxunya. HecneqoBanHnio MOABepradvCb XKHbHbIC WOepHt 
BbIXOJbI KOTOPbIX PaCMOJIOXKeHbI Ha Pa3JIMYHOM PaCCTOAHHH OT KOHTAKTAa 9’ 
TO MacCHBa C BMEUILalOLWMHMH ero JOJIOMHTaMH. YCTaHOBJICHO, YTO oepHt 
BbIXOJAMME Ha AHEBHY!O MOBePXHOCcTb B 15 KM OT rpaHHILbl HHTPY3HH, HE HeC 
CKOJIbKO-HHOyb 3aMETHBIX CJICQOB UeOUHOrO MeTaCOMaTO3a H B OTHOIIEH 
MHHepaIbHOrO COCTaBa H XHMH3Ma OTBeYaIOT OOBIUHbIM PaSHOCTAM 3THX MOP! 
Hanporus, Joleputbl, Ciararoulue mlacTroByio xKHJYy, KOTOpaA 3aseraer 
KapOOHaTHbIX Mopofax CHHUA, Ha paccTosHun 0,1 KM OT rpaHHUbl HHTpy3 
(B OCOOeHHOCTH HemMocpeyCTBeHHO MIpHyPO4eHHbIe K STOMY KOHTAKTY HHT] 
3HM) HM MMeIOUIMe B CBA3H C jMaNHpOBOi cTpyKTypoH MaccuBa  O; 
XHH4a BePTHKabHOe HH OH3KOe K HeMYy 3alefaHHe, MOBepruCcb 3! 
4HTCJIbBHOMY M€TaCOMaTHYCCKOMY H3MCHEHHIO LLeIOUHOrO XapaKTepa: B 
cocTape JlaOpaop s3ameujaetca abOnNTOM H HedeNHHOM, aBruT — 9FupI 
AMOMCHOM C COfepxKaHHeM STHPHHOBOTO KOMNOHeHTa Jo 20%; nosBIAe: 
OOWIbHbI OvoTHT, OOpacraiouyuii THTAHOMarHeTHT; 110 MHPOKCeHy pa3BHBa 
CA 3eleHadt Poropad OOMAaHKa; B HPOM@xKYyTKe MexLy NOposoodpa3syrouLH 
MHHepalaMH MOABJIAIOTCA M@IKHe 3epHa Hedemuna. 

Hepeqko, ocoOeHHO B CiJIy4ae MaJIOMOULHBIX 2KUWJI, CJOXKCHHBIX MUKPO 
JICpuTaMH, OCHOBHAAH MaCCa MOPObl MOJIHOCTbIO 3aMeLeHa 3e/ICHOBATbIM 9 
PHH-AMOMCHOM, MepBUYHaA CTPyKTypa MOposbl 3aTywieBaHa, MO Heli MOx 
ee MO HaJIMYHIO NCeBLOMOpdos HeesHHa, MOJHOCTbIO 

YAJIMHEHHbIe TaOJIMIbl MiarnoKa3a. 
de Sa ee AONEPUTOB, UCMbITABLIMX UkeOYHOH MeTacomaT 
Fs a te Bae eeu WleIOUeH, TIaBHbIM OOpa30M HaTpHs, a Tak 
APYruxX OKHCOB ocraeres Locke EOE Ge eee i 
MOCTOAHHOK. B uacTHocTH, CyMMa ulemOueH CocT 


0 
oe 6,52%  mpotus 2,17% B pomeputax, He NOLBeprimuxcA  WLeMOUHC 


Beccomatosy,  T1pu 3TOM KOJIMYECTBO HaTPpHA BOSpaCcTaeT NOYTH B TPH pasa 
| paBuo 5,46% nporus 1,88% fia onepuToB, He 3aTPOHYTHIX LLeIOUHEIM 
eTACOMATO3OM. 

Cys no B3risyamM OobUIMHCTBa ucclemoBaTenei, PopMupoBaHHe Nopoy 
pannoBporo KOMIMJIeKCa OXBaTbIBaJIO MPOMEXKYTOK BPCMeCHH OT KOHILa BepXHeli 
€pMH MO Hauala 1Opbl WH B TylaBHOH CBOeH Macce Naflalio Ha HWXKHHH Tpuac. 
Ito KacaeTcaA yJibTpaOCHOBHbIX H ULeOUHBIX Nopox cepepa Cu6upcKoi nsat- 
JOPMbI, TO OHH B BO3PaCTHOM H TeEPPHTOPNAaJIbHOM OTHOLICHHH TeCHO comps- 
KeHbI C TpannaMH UM AOJ2KHbI NOSTOMY B TviaBHOH CBoeH Macce JaTHPOBaTbCs 
IM2KHETPHaCOBbIM BPeMeHeM. Ora TOUKaA 3PeHHA HAaXOMNT cBoe NOATBepxKJe- 
iM€ B TOM, YTO KHMOePJIHTbI, CBASAHHbIC, MO-BHAHMOMY, Kak 93TO i10Ka3aJl aBTOP 
TaCcTOAMUX cTpoK (*), c HauOonee no3tHuMH cha3zaMu YJIbTPaOCHOBHO-ILLe/10U- 
10rO MarMaTH3Ma CeBepa CuOupcKol niaTPopMbl, Tak»xKe CKOpee BCerO AaTUHpy- 
OTCA TPHaCOM; B TO 2Ke€ BPeCMA CKOJIbKO-HHOYlb YOCAUTEJIbHbIC JAHHbIC O }PCKOM 
WIM ele Ooee MOJIONOM BO3PacTe KHMOEPJINTOBbIX TeJl K HACTOALLEMY MOMeHTY 
ITCYTCTBYIOT. 

 B cBaA3nM C BBILMCH3IOX%KCHHBIM MpelcTaBAAeT uHTepec onpesenenue aOco- 
TIOTHOTO BO3PAaCTa NOPO UWLeMOUHO-yMbTPaOCHOBHOTO KOMMVIeKca. Onpenese- 
dua Obl npousBegzenb! B Jla6opatopuu reosornu oKemMOpna AH CCCP, no 
apronHopomy MeTOsy, NO pykoBogzcTBom J. K. Tepunra, oObeKTOM HccweNo- 
3aHuA Obl cboronuT v3 HHTpy3sni Oguxunya, Kyrga u Bop-Ypax, a Takxe 
a3 Tyauuckoro maccusBa. Bcero ObWIO BbINOJHEHO NATH ONpeseeHHH, TPH U3 
KOTOPbIX JWIA MaccHBOB Oyuxunya u bop-Ypax noKasaiu BOspacT B Mpeselax 
231—239 maH. sleT, a 2Ba Apyrux — Aa Tymunckow uHTpy3HH HM MaccHBa 
Kyraa,— cootsetcTtBeHHo 260 nu 292 mun. met. CpeqHee 3HaueHne Bo3pacTa 
paoronuta u3 nepewucneHHbx wHTpysnii papHo 251,1 man. eT, YTO OTBe- 
yaeT HH2XKHeMy HIM CpeqHemy KapOony. I]puBefenHan Wndpa He BARKeTCA C 
PeOJIOFHYECKHMH JAHHbIMH, COraCHO KOTOPbIM BO3PaCT NOPOA LULeJIOUHO-yJIb- 
TpaOCHOBHOrO KOMMIeKca He JOMKCH 3HAYHTeNbHO MpeBbiuatb 175 MAH. JeT 
(Hayao Tpuaca); pasHuua B 75 MJH. eT OesyCOBHO HaMHOFO MpeBbILWaeT 
OMuOKYy ONpeseNeHHA HM MOKHA ObiTh OObACHEHA KAaKOM-TO CUCTeMaTHYECKOH 
OWHOKOM, MPHYMHbI KOTOPOH B HaCTOAULee BPeMsA Cle HEACHHI. 
 OrmetuM, 4TO onpenenenua aOcomoTHOrO BospacTa TpannoB u3 oOsmacTH 
PaSBUTHA LLEJIOUHO-yJIbTPAOCHOBHbIX NMOPOL, B AOIMHE P. Kotyi, mpoBeyeu- 
HbIe TakxKe no aproHoBomy MeTogzy B JlaGopatopuu reooruu oKeMOpus 
AH CCCP, manu GOonee foctopepHbie Wndpbl. Bbwio mpousBeqeHo (Ba onpe- 
jleeHua — OHO H3 MCILHOH BepTHKAIbHOH aku MOepHTOB B AOMOMHTAX 
CHHHA, Apyroe v3 MaJIOMCLLHOH, mosoro-cekyulel 2MJIbl OasaibTa B Tydax. 
Stn onpeseneHun, C y¥CTOM BO3MO>KHbIX owv6ok, nokasain 153—178 man. ser, 
YTO OTBeYAeCT KOHLLY NepMU—TpHacy H, CeMOBATebHO, COracyeTcA C Teowo- 
THYeCKHMU MaTepHasiaMH. 

Tipupenenubie BbIUe JaHHbI€ ABMAIOTCA, HACKOMbKO U3BECTHO aBTOPY, 
MepBbIMH JIA NOPOX WLeNOUHO-yJIbTpaccHOBHOrO KOMMIeKCa HW TPalimloB ceBepa 
CrOupeKol nuatdopmp. Onpeseienns a€couMOTHOrO BO3pacTa 3THX Nopod 
HeEOOXOJUMO MpOLOMKUTb, MPHYeM HE TOMbKO apFOHOBbIM, HO H ApyrHMH MCTO- 
jlaMu, C TeM UTOObI NOMYYHTb, MO BO3MO2XKHOCTH, CXOMALLHECA PCSyJbTAThI. 


Tlocry mu10 
22 VII 1958 


Hayuno-nccnenopatesbCKHii MHCTHTYT 
reonoruu ApKTHKH 


UMTHMPOBAHHAS JIMNTEPATYPA 


1E. Jl. BytaxKxosa, Tp. Hayyxo-nccy. WHCT. reo. Apxtukn, 89, 201 (1956). 
fain |. Moo aa Bona. TexH. uHcopM. Hopuspek. KoMO., Ne 5—6 (1947). ? T. T. Moop, 
Vian. AH CCCP, cep. reon., Ne 8, 40 (1957). 4B. ® MoTb4ukKo, Uncopm. 6101. Uucr. 


reon. Apxtuku, Ne | (1957). 
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Jloxnagun Akagemunu HayR cccP 
1959. Tom 124, N: 2 


nm. A. MYUEQJIMLIBHJIM 


O BOSPACTE YIJIEHOCHbIX OTJIOQKEHHHM JMJIMDKAHCKOFO PAHOH 
APMEHHUN 


(ITpedcmaeacno akademuxom A. M. Anuumunom 14 VIII 1958) 


B Apmsucxoi CCP, B patoue kypopta JlusuxKaHa, WHPOKO pa3BHTbI KS} 
THHCHTAJIbHbIe OTJOXKEHHA, COAeprxKallMe MacTbl Oyporo yriA 3HAYUTC/bHF 
mounoctu. Ilo crpaturpatpHyecKOMy MOJIOXKEHHIO 9TH YTJICHOCHbIC OTOXKECH 
HeCOMHEHHO OTHOCATCA K TpeTHYHOM CHCTeMe, HO TOUHbIH HX BO3PaCT AO HaCTO} 
wero BpeMeHH elle He YCTaHOBJeH H OObIMHO TpakTyeTCA B UIMPOKUX Mpesena 
B 1957 r. u3 yraenocubix oToxeHHi IvanxKancKoro pahoua O. A. Acnau 
coOpa OCTaTKM MCKOMaeMbIX pacTeHHH, KOTOpbIe OblIH mepefaHbl HaM JV 
v3y4eHHA. | 

OctaTKH HCKOMaeMbIX paCTeHHH MpeMcTaBJIeHbl OTMeYaTKAMH JIMCTbEB XOP: 
uel COX pAHHOCTH, H MO HHM OMpeeeHbI CEM IOWHe BUI: Glyptostrobus Unge 
Heer, Quercus furcinervis Heer, Q. cf. hamadriadum Heer, Quercus sp 
(BeuHoseeHbiii), Quercus Sp.2 (BeYHO3eeHbIH), Dryophyllum curticelense Sap 
Banksia hakeaefolia Ett., B. longifolia Fried., B. Ungeri Ett., Ostrya atla 
tides Ung., Andromeda protogaea Ung., Rhamnus Decheni Heer u Eugen 
Bogatschevii Palib. 

O6uni Kommuiekc tbOpbl AHIMKAHCKOTO MEeCTOPORKACHHA YA, KaK BULLI 
H3 BbIIeMPHBeAeHHOrO CMHCKa, B OCHOBHOM MpeACTaBJI€H BEYHOSEJICHBIMH 93U 
MeHTaMU TponMyecKoro HW CyOTponMyecKCro THNA, OTParKatOuLHMH B LEJIOM yCuI 
BHA 2KapKoro wu cyxoro KAHMaTa. TakOH BbIBOA MOATBepKsaeTCA HE TOVIb! 

BHJOBbIM COCTaBOM JaHHOH (bOpbl, HO H OOULMMH MOpdosorH4yecKHMH oOcobe 
HOCTAMH C@MHX OTMeYaTKOB JIUCTbeB, HMEIOULHX B OCHOBHOM Y3KY10, OTTAHYTY 
(bopMy Cc BbINYKJIbIMH X%XHIKAaMH, a TaKXKe XapaKTePHble AWA KCePOPUTOB KP: 
WM TeKCTYPy JIHCTA. 

IIpucytcrBytouwe BO (brope AMIHKAHCKOFO MeCTOPOMAeHHA yA JHCT 
maqupe dbopmMpt Ostrya H Rhamnus He mpoTHBopeyaT OCHOBHOMY BbIBOLY | 
yCNOBHAX %KapKoro H CyXOro K/JHMaTa BpeMeHH MPOH3pacTaHHA HacTOAUL 
cbaopbl. O6a pacTeHHaA ABJIAIOTCA OOBINHBIMH CIMYTHHKAMH HCKOMAeMbIX CyOTP 
MHYeCKHX (POpHCTHYeCKUX KOMMIeKCOB, a Ostrya — THNHYHbIA ApeBHecpel 
3EMHOMOPCKHH WICEMCHT — BCTPeuaeTCA HCKJIOYHTEIbHO B CYXOJOOHBbIX (pop 
CTHYCCKHX KOMMJIeKCaX. 

Ilo cBoemy cocraBy HW SKOMOrHMYecKOMy XapakTepy diopa AumMKAaHCKO 
MECTOPOXKNCHHA Yin OOHAPy2KUBaeT CXOACTBO CO BCEMH H3BECTHbIMH CpedI 
OJIMPOWeHOBbIMH (iopamu Esponpt. K noceaqHuM OTHOCATCA opbl Gaccett 
p.p. 9. Doutuena, Llepectut, Tonorua, AnbBepuun, Papena, Jle3syxca, Jone 
Pattota u Kopeuta Bo Mpanuuu; duopa TMoute-Meccucumo, TlaHone-Anekcez 
apun, Canbueno, Wlapana, Moute-IIuano, Kaqu6ona u [esa 8 Utanun; bao 
Cuucko-noit, Tappa wu Kouu ua BankaHcKom mosyoctpose; (bnoppr Tepr 
ra u Porayesa B Llentpambyot Espone; daoppt Dnopcreima, Bu3seura, Cu 
joc, Canbray3ena u PoxexGepra B Pepmanuu; Hakouell, (bopbl NOTaBCKHX nec! 
HuKOB — MoruibHo, Kpemauku, Apcenbesku, Kapnuxu, Ag>Kamku u «Japa» 
Ha Yxpauue (°, 8), 

Oco6eHHOo 2Ke GH3KOe CXOACTBO MO cocelcTBY H 9KOMOrHYeCKOMY TUT pac 
AMMW2KAHCKOPO MeCTOPOKMCHHA yA OOHAPy2KUBaeT CO CpeAHEOMHFOWEHOBb 
opamu SakaBKa3ba, (popamu KOpOyvleBLIX cnoeB Topp u Axanuuxe BT 
3HH (*~ *) wc cbaopamu cpeqHeomMroueHOBoli “actu MaliKONCKO CBUTBI 
(WayMana u XapxanytcKoro oppara B A3ep6alinxKane (1). 
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Bce BplilienepeunceHuble cpewneonuroueHosbre cbiopbl Kak 3aKaBKa3ba, 

‘ou Epponpt B Te@HETHY€CKOM H 9SKOJIOPHYCCKOM OTHOUICHHAX OTVIHUAIOTCA 
/E3BbIUaHHbIM OHOOOPasHeM H OTParxKal0T yCJIOBNA KapKOrO H CYXOPO KJIMMAaTA. 
) BUAOBOMY COCTaBy CONOCTABJIAeMbIC (PNOPbI ABJIAIOTCA NOUTH HACHTHUHbIMH! 
SHHUWa MeKy HHMH BbIPaxKaeTCA JIHIUb B KOJIMYCCTBEHHbIX B3ANMOOTHOLIE- 
PAX MIPeACTABUTeeH OTLEbHbIX pozoB. Tlostomy @aopy Aus *KAHCKOrO MecTO- 
*KACHHA Yui CeyeT OTHECTH K CpeAHeMy ONMTOWeHy, TeM Oonee, YTO B 
IM BCTPCYaloTCA BCE OCHOBHbIE 3JIEMCHTbI, CBOHCTBEHHbIC CpeAHeO/HTOWCHOBbIM 
‘opam [py3uu u A3ep6ahmKana. 
| HonowHuteibHO K HUM BO (hope AMM KAHCKOTO MECTOPOXKMeHUA Ysa BCTpe- 
etca eue Eugenia Bogatschevii, onucanHan VM. B. Tlanu6unbim u3 HHKHE- 
‘HPOUeHOBbIX OTIOKeHHH JLapppi-ara B HaxnueBaHcKOH aBTOHOMHOH pecry6- 
Ke (°). OgHako Ha 9TOM OCHOBaHHH He CueyeT NOHHKATb BO3PAaCT GJIOPbl 
“AWKAHCKOTO MECTOPOX*KMeHHA YrId, TAK KaK MepBad HaXOAKa 9TOrO Bula 
 HHDKHEOJIHPOLLCHOBBIX OTJIOXKCHHAX elle He TOBOPHT O TOM, 4TO Eugenia 
ogatschevii He MoxkeT BcTpeyaTbCA B OoONee MOMOABIX OTIOHKEHNAX OMMWOreHA. 
CCOMHEHHO, 4TO HaxoKa Eugenia Bogatschevii Bo dope Aun xKaHCKOrO 
2CTOPOKACHHA YIrIA ABJIAeTCA NOKasaTelemM Ooee WHPOKOH aMMMJMTYAbI 
*PTHKAaJIbHOrO pacnpocTpaHeHHA 3TOFO BHAA. ITO kaxeTcA TeM Oosee Oeccnop- 
IM, UTO HHKHEOJIHPOLWLEHOBbIM (blopaM, 3a PCAKMM HCKJIOYCHHEM, HE CBOHCTBEH- 
3] Y3KOJIMCTHbBIE CKJICPOPHJIbHbIe PacTeHHA; (slOpbl STOFO BPeMeHH OTParkaloT 
WIOBHA Ooee BaKHOFO KJIMMaTa H B OTJIHUHE OT CPeHEOJIHPOMEHOBbIX Gop 
KO BbHIABIAIOT MuddpepeHunalHIO KJIMMATHYeCKHX YC/OBHH B IWHPOTHOM 
ampaBsAeHHH. CpeHeOMHrOWeHOBbId BOspacT dwiopbl AMIWxKAaHCKOFO MeCTO- 
DKICHHA YIIA MOATBEPKTaeTCA H Ha/IMYHEM 3/eCb CAMHCTBCHHOTO Bsa 
amitaHogzy6a — Dryophyllum curticelense. 
- Tipegcrasutesu sToro pola BNepBble NOABJIAIOTCA elle B BEPpXHEM MeJly — B 
HOHE. B jlavIbHeHLIeM, B MmavIeOWeHe H HHXKHEM 9OWeHe, HaOwtosaeTcA nocte- 
SHHbIli paCUBET 9TOFO Poa, a B cpegqHem 9oueHe Dryophyllum gocturaer seHu- 
4 CBOerO pa3sBHTHA — MOABeHHA MHOroOOpasHA (cpopM. C BepXxHero 90lleHa 
rMeuaeTCA pe3KHH yNaqOK pOwIH KauiTaHoOzyOa; efo OCTaTKH B BepXHeM 30LLCHE 
B HMXKHEM OJIHPOWeHE BCTPeYalOTCA PeAKO, H JIMLh OHH BU — Dryophyllum 
irticelense, — BUJHMO, B BUJe PeKYPPeHTHOH CPOpMbI, BHOBb NOJyuaeT LWIHPO- 
o€ pacnipoctpaHeHue B cpeHem osMrouene. B Ces. AMeprke sTOT BH COxpaHA- 
rea MO HUKHero MHOWeHa (‘), HO B Eppa3vu OH He BCTpeyaeTCA BbILWe Cper- 
erO OJIHFOWeHa. 

Takum 06pa30M, Ha OCHOBaHHH JaHHbIX MasleoOoTaHHKH YIJCHOCHBI€ OTJIO- 
enna JluiwKaHCKOrO pahoua cleqyeT AaTHPOBaTb CPCAHHM OJHTOWCHOM. Orcio- 
) BbITeKaeT BTOPO!i, He MeHee BaXKHbIi, BbIBOL: yrieoOpasoBaHHe B JTuawKaH- 
com pafione Apmenuu WB AxaslMxXCKOM paHoue [py3uu mpoucxoguo B Cxoz- 
IX ECTECTBCHHOHCTOPHUECKHX YCJIOBUAX H MPHMEPHO OLHOBPEMCHHO. Bo3MO2KHO, 
ro Ha tore ApMeHuu yrieoOpa30BaHHe HataJIOCb HCCKOJIbKO PaHbUe, 1EM B lpy- 
AM, HW UTO TYT MbI CTa/IKHBaeMCA C ABJICHHAMH MurpaulH cbaunfi C 1oro-BOCcTOKa 
a ceBepo-3anag. Bo3Mo%xKHO TakKe, YTO 9TH ABA paiiona B OJMroWeHe mped- 
‘aBIAIM @HHbIii OaccefiH yreHakoeHHa. O2HaKO AIA OTBeTa Ha STH 
IpOcbl WH AVIA GOoee TOUHOTO BbIACHeHHA B3aNMOOTHOWCHHH KOHTHHEHTAIb- 
IX TpeTHYHDIX oOTMOKeHHH ApMeHHH H lOxuHoh Ppy3sun tpedyrotcs Onou- 
ATENMbUbIe H Goee TULATebHbIe COOpb! MaeoOoTaHnuecKkoro MaTepHada. 


Tloctynna10 
Muctutyt nanec6nosorin 7 VIL1 1958 


Axagemun Hayk Tpy3CCP 
LUV TVPOBAHHASA JIMTEPATYPA 


Ir. M. Kacumoesa, Joka. A3cp6.CCP, 8, Ne 8 (1952). 27. A.Mueaauwesua- 
MY, arin ve Tpy3CCP, Ne 9 (1949). ? Ti. A.Muegunwususi, TLAH, 70, ae 
950). 41. A.MueaAnuweuan, CneremaTuka H reorpadua pacreHui, 16 (1950). 
YU. B. Manu6unu, Tp. Bot. nHxcrT. AH CCCP, @®aopa i cHcTeM. pach. anB. | 0 a). 
H.B. Tlumeuosa, Tp. Uucr. reoa. AE oy CCP eal 29380). DY: Ax elr od, Stud. 

Late Tertiary Paleobotany, Carnegi Inst. Wash., Publ. 590 (1950). Pe Pra iCetpol; 
str. d. Atti della Soc. di Sc. e Lett. di Genova, 5, fasc. IV (1940). 
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Jlonnagn AkagemMun Hayk cccP 
1959. Tom 124, Ne 2 


B. ®. HAKOHOB 


UECKHH YIPJIEPOA 
AYTVIEHHOE )KEJIE30, CEPA, OPFAHH 
Vi BUTYMbI B OCAJKAX ME3030A BOCTONHOLO MPAYPAJIbA 


(IIpedcmaeaeno axademuxom C. H. Muronoeoim 20 1X 1958) 


Cémen3sBecTHO, YTO OKHCHOe ayTHTeHHOe xKee3so H cysEdaTbl 
opraHhueckoe BEMECTBO, H, Kak MOKAa3bIBAaloT HCCJIELOBaHKA CCBPEMCHHBIX OC 
KOB, MAaClUTaObl STOTO Mpouecca Ware 3a KOPOTKOe BPEMA MOTYT Onn joctati 
Ho Benuku (1, ?). OxncuieHne OpranHueckoro BEeECTBa H BOCCTAHOBJIEHHKE Di 
5TOM OKHCHOFO 2%Keme3a H CyJbpaTHOH Cepbl — ABSCHUE BeCcbMa pacmpocTpane 
Hoe HW (bUKCHpyeTCA MHOPHMH HCCeAOBAaTeAMH (Csainnps)-aaaree 


HeN€30 Cepa Cope bumymol Fe/Fe™” 


2% UL 
f 95 tp Ge 9002 


N 


(Taneouen 
Typo SE 
CeHOMaH 
Afb 


f 
A a ee g 
Way 006) UY YY flu VXY{If7 
lomepus Vf 28 I3Y V3.0 OU rn. 
Ganannun YYBIS SVU V6 —=§ VL» 008_~—=«SWXL 5 
Stet U0 DSW =—§ WIMal!_—«§«s Wz? WLLL, 
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Puc. 1. uarpammbl cpenHux KOHUCHTPauHH ayTHreHHCro wKevesa, Cephl, 
Copr u 6uTyMoB H CooTHOWMeHHA Fe?**/Fe?* 


AytureHHoe >Kee30, m0 MHeHHIO Tonpawmugra, A. E. @epcmana 
H. M. Crpaxoga u yp. (°), Bbinaqaer u3 pacTBopa B Bue OKHCHOrO. Cepa Bbi 
CHTCH M3 OOIacTeH CHOCa H HaKalIMBaeTCA B OCaKaX MePBOHAYaJIbHO B Bi! 


SO; (ecau ona He MHIpHpyeT H He 3aXOpOHAeTCA B cocTaBe OpraHHyeck 
BellecTBa). IIpH WHarene3se OCaqKOB B Pe3YyJIbTaTe OKHCJINTE/bHO-BOCCTAHO 
T@JIbHbIX MPOWeCCOB YaCTb OPraHHyecKOrO BellecTBa PaspylWaeTCA, H, OUEB 
HO, TeM ObicTpee, 4eM OoOuIbLe NepBOHAYaIbHad Macca OKHCMHTeNeH, MOST’ 
MOKIy STaNaMH HaKOMICHHA AyYTHreHHOrO %KeNe3sa, Cepbl H OpraHHyeckoro 
uecTBa HaOOLaeTCA ONpemeNeHHaA 3aBHCHMOCTb. 

Coep>kanne ayTHreHHOro xe1esa 10 paspesy Me3030s IIpuypanba Bospac 
€T OT OCAXKOB BePXHeH fOpbl JO CeHOMaHa, 3aTeM Pe3KO CHHKAeTCA H CH 
MOCTeEN€HHO YBeIHYHBaeTCA BBEPX MO paspesy, OTPaxKan 1Ba nepHosa HakoON 
HHA ero B OCayKax (cM. puc. 1). Pacnpegenenne Copy TOKE WHKJHUHO, HO COL 
*KAHHe CFO, HAaCOOPOT, MaKCHMAJIbHO B NOposax C HH3KHMH KOHIeHTpalys 
*KeNe3a WU CHHKaeTCH MO Mepe HapacTaHHA Maccbl MoceqHero. YmMeubue 
KOJIMYCCTBA OPraHH4eCKOrO BelllecTBa MPH YBEIHYeHHU BaIOBOrO cosepxKa 
*KeNe3a B OTMOMRKeCHHAX TyJIbCKOrO ropHsoHTa TlogMocKkosBuoro Oaccelina 3aM 
HO E. C. Tuxomuposoii (’). 

‘ Cepa, ABIAACH ONHHM H3 HavOOee MHIPalWOHHOCMOCOOHbIX 9JIeMer 
eek ), BbIHOCHaCb H HakamuBaslach B OcayKaXx BO BPe€MA KPYNHbIX TP: 
rpeccuh (10pa-BaylaHxKHH, avIbO, TYPOH-OMrOueH), T. €. KOTa *Kele3o mé 


NOMBWKHO. IIo Bcemy paspesy BHICOKOe cosepmKaHue ceppl (0,4 — 0,9%) a1 
CTBEHHO TVIMHHCTBIM TOVIIaM. 
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Konuentpaunu Ourymos A BBepx Mo pa3pe3sy OT OcaJKOB 1Opbl JO CeHOMaHa 
HbWAalOTCA, YEMY COOTBETCTBYeT YBeIHYeHHe CosepxKaHuA xKee3a. B mopo- 
OT TypOHa JO ONHrOWeHa — C MEHbIIMM KOJIMYECTBOM 2Kee3a, HO BbICOKHM 
€pxKaHHeM Cepbl — KOHLeHTPallyH OUTYMOB pe3kKO MOHWx*KeHbI. B ocanKax 
X BO3PaCTOB HaKallJIMBaJIOCb MHOFO CyIb(*aTOB, B CBA3H C YEM HW YMEHbILAJIOCh 
ep2kaHve ONTYMOB, TaK KaK H@Ib3A CKa3aTb, YTO OOLLEe KOIHYECTBO OpraHH- 
koi MacCcbI ObIO MeHbIUMM. B ocafkax OT TyYpOHa JO OMHTOMeHa Copr HE MEHb- 
4yeM B Oovlee JPeCBHHX OTJIOXRKeHHAX. 
OHakO topa-BalaHKHHCKHeE MOpOsb, GoraTHle Copp H OUTYMAMH, COMepxaT 
WoO cepbl. DTo O6bACHAeTCA TEM, UTO OHA, KaK MOKA3bIBaIOT AHaJIM3bI, CO- 
XKHTCA B OOJIbINHX KOJINYCCTBAX B Ca- 
M1 Oprannyeckom BeulectBe. Cy.pcbatai 
nmopofax MpakTHYeCKH OTCYTCTBYIOT. 
TYPOH-OJTHFOWeHOBbIX OCayKax cepa B 

[aBJIAIOWLEM KOJINYECTBE MHHEepaibHas, 
‘€M CBHIETELCTBYET MH BbICOKOe cosep- 
Hue ee B BHJe Cysib(paTOB (B CpeHeM 
'0,23% uncToH cepbi). 

“Mexiy cyibcaTHoH cepo uv OnTyMa- 
cylulecTByeT OOpaTHaH 3aBHCHMOCTb; 
2MYeHHE KOHIEHTPalHH cCywJEdAaTOB 

)TBETCTBY€T CHHKCHHIO KOJIHYECCTBa 
ryMOB. 

Comepxkanue  Keme3a, cepbl, Copr H 
TYMOB B OOLI€M yBeJJHYHMBaeTCA K LeHT- 
NbHOH yacTH XaunTbi-Mancuiickow Bna- 
dbl, XOTH MAKCHMAJIbHbIe KOJIHUECTBA 
iX KOMMOHEHTOB Ha (pone yBeHYeHHA 
yKa3aHHOM HalpaBJIeHHH THFOTeCIOT K 
laHomy Oopty ee (cm. puc. 2). Mp npu- 
MMM JIMIb OHH PHCYHOK, Tak Kak Ppac- 
eesieHHe OMHCbIBACEMbIX KOMIOHEHTOB 
ocafKaX Pa3HUHbIX BO3paCTOB OTJIH- 
eTCA B OCHOBHOM B JleTaIAX. TOJIbKO B 
CMpeeieHHH ayTHreHHOrO %Kesle3sa Ha- pyc, 2, Cxema pacnpesenenua opra- 
iOoaeTCA cwleqyrollad KapTHHa: B TVIM- HHYeCKOrO Yrulepoa OTJIOMKeCHH AX 
CTbIX OCaKaX MaKCHMaJIbHbIl€ KOHICHT- 6appema 
WMH TATOTEIOT K MOPPyKeHHOH YaCTH, B 
CUaHHCTbIX—K OopToBCh. 

Mexay cofepkaHvem (uTyMOB H COOTHOUICHHEM C/6utTyMbl cyulecTByeT 
‘Had B3AMMOCBA3b. 3CHbI MAKCHMAJbHBIX 3HaveHHH HX coBNagaior. Ilo pasze- 

6obllee COOTHOLICHHe CBOLCTBeHHO TVIMHHCTbIM NoposaM, B occCeHHOCTH 

TypcHa O onuroweHa. MunuMasibHOe 3HayeHHe COOTHOWEHHA TATOTEET K 
pTOBoH yacTH XauTbl-Manculickoh BNaqHHbl. B ueHTpaJIbHOH yacTH ee, a 
K2Ke PahHOHAX, TATOTEICWIHX B oOpaMJeHHIO, COOTHOIWeHHE 6oubie, T. €. cTe- 
Hb OKHCJICHHOCTH OPraHHYeCcKOrO BeUeCcTBa B IeJIOM HaHMeHbINaA B 6o0pToBoH 
STH. 

Ha yuacTkax C MaKCHMaJIbHbIM JWI JaHHOTO BO3pacTa KOAHNCCTBOM cepbl 
Kemle3a CofepxKaHHe Corr H OHTYMOB MCHH?KCHO. B 9THx cayyanx CO3qaloTCA 
udonee ONArONPHATHbIC YCOBUA MIA OKHCeHHA OPraHHyeckoro BeUlecTBa, Tak 
K B 3TOM Mpouecce cybaTbl UH OKHCHOE AKesMe3O TECHO CBSASAHI MCKAY co6or 

9 

BocctaHoBsIeHHOCTh MO COOTHOWeHHIO POpM x*Xeesa BOspacTaeT BHU3 IO 
BJleIy COOTBETCTBEHHO YBeJIMYeCHHIO 6utyMoB. MakcHMaJIbHOe KOJIHYeCCTBO 
“CTAHOBJICHHOFO 2Kele3a CBOMCTBEHHO OCaXKaM C€HOMaHa H BHHS MO paspesy 
CHbIUaeTCA MapaJVJIeIbHO CHH2KEHHIO oOuleli Maccbl ayTHTeHHOrO 2xKevIesa, 
niowain Oobilad BOCCTAHOBJICHHOCTb B oOuleM CBOHCTBEHHA OCaKaM 
HO yu¥aCTKH C MaKCHMaJIbHbIM KOJIMYCCTBOM 
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) 
HTbI-MaHCHHckOH BiaJ{HHbl, 


OMTYMOB MH BOCCTAHOBJICHHOCTbIO He coBmafaiwoT. Mexky BOCCTaHOBJIeHHO 
W Cofep>KaHem Cop, HHKaKOM CBA3H He CyulecTByeT (cM. puc. 1), 4TO OT 
nocb u Vi. A. (OpkeBuyem (!°), NnpHMeHABLUHM Apyrok MeTOA onpeseeHHA 
CTA@HOBJICHHOCTH. 


TroMeHcKoe TeppuTopHasbHoe Tloctynun 
reojlornyeckoe yipaBseHne 19 IX 195 
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Woxnagn Akanemnu wayx CCCP 
1959. Tom 124, Ni 2 


TEONOTH A 


MW. M. CYXOB 


O BO3PACTE HEMbIX TOJIU HWDKHEFO MAJIEO304 
B TNIPUAHECTPOBbE 


(JTpedcmaeaexno axademuxom A. [. Bemexmunoim 12 V 1958) 


TecMoTpsA Ha HEOMMHAKOBBIC NOMBITKH OMpedeneHNA BO3PacTa HeMBIX TOVILL 
‘Hero maeo30x, OOHaxKatoulMxcA B AONHHE J[HecTpa u ero MpuTOKOB OT 
(eHKH (patoHHoro WeHTpa MongaBcKol CCP) go c. BunbamosKu (XMebHHL- 
o61., YkpauHcKas CCP), MbI He MOXKEM CUNTATb EFO TBEPAO YCTAHOBJICHHbIM. 
2 Ke BPeMA pewenHne sTOrO BONpOca HMEeeT OOJIbLUICe 3HAYCHHE JIA MpaBHiib- 
2 OCBELLCHHA BCKPBITHIX 3a MOCIeLHHEe rosbl r1yOokuM OypeHHeM OTVIOXKeHHA 
e030 Ha tore Beccapa6un. 
He sce 6aronoy4HO HW B OTHOWICHHM paCusIeHeHHA STHX OTIOXKeHHH XOTA 
NO JIMTOMOPHYeCKHM MpH3HakaM. 
@. Backasyuany ('*) BbiqetHw B HHX He€CKOJIbKO JIMTOJOPMYeCKHX KOMMUIe- 
B, Han6oee APeBHHMH H3 KOTOPbIX OKa3aJIHCb KOCOYUKHe MecuaHHKH, pac- 
aratOulHeCaA HeENOCPeACTBEHHO Ha JOKeEMOPHHCKOM (yHaMeHTe, HMelOULeM 
O Ha JHEBHYIO NOBepxHocTb Ha J[HecTpe y c. Kocoyubl, CopoxcKoro paliona. 
PX KOCOYUKUX MeCYaHHKOB pacnMO/laraioTCA 3e/IeHbIe CIaHUbl, Ha HHX, 
BOIO O4ePeAb, OTJIOMKMIHCb aTaKCKHe MeCUaHHKH, HaCABYHHCKHE CJaHUbl 
dcchOpUTaMH UH, HAKOHEL, MOJIOJOBCKHE MmeCuaHHKH C OKAMEHEJIOCTAMH Bep- 
OpAOBUKa. 
JI. Jlyurepcray3en (°) cpeqH KOCOyYUKHX NMeCYaHHKOB OUWIHOOUHO BbIeI MI 
KY CaHUeB MOM Ha3BaHHeM JIOMO3OBCKOrO FOPH3OHTA, YTO MO3BO.1H/IO eMy 
AHOBUTb JONOJIHUTeCbHO O/IbYeMaeBCKHH HW AMMOIbCKHH TOpH3oHTb!. Beto 
yee*Kalllyio CBUTY JO MOJIONOBCKHX MeCYaHHKOB NOM Ha3BaHHeM YIUHUKOH 
op no MTONMOrM4eCKHM NPH3HaKaM pacuieHH Ha 17 equHHL. 
B qabHefuieM NOMbITKH pacWI€HeHHA «HEMOM» TOJIMH MaleO30A B QHECTPOB- 
M Oaccefine genanucb MH. M. Cyxospm (°), TF. X. }ukenuitefvom (°), 
®. Esceespm (3); O. B. KpameHuHHHKoson (°). 
M. ®. Cray (*), MaBuNH HanOonee NOMHOe MMTOMOrMYeCKOe OMMCAHHE 
apecylouleli Hac TOJIUIM, WeHT e€ Ha TPH CBHTbI, BKJOUAIOWLHe B OOLLCH 
KHOCTH 16 rOpH3OHTOB. 
B crpoeHuH Hwxkuero mameo30s IIpuyqHecTpOBbA MOXKHO YCTAaHOBUTb OMpe- 
2HHYIO 3AKOHOMEPHOCTH: 3a MeECUAHbIMH OTJOXKCHHAMH CJIEAYIOT TOMLIN 3eNe- 
XJIOPHTOBBIX cmaHueB. Luk 3aBepmiaeTCA OCarKeHHeEM OMKENC3HEHHDIX 
eTOBO-OYPbIX PIMHUCTHIX CJIAHWEB WIM, Kak 9TO HaOIOAAeTCA Ms (pocipo pu- 
sCHOrO HaclaBuHHCKOrO ropH3oHTa (nepeumMeHoBauHoro I. X. [ukenuireli- 
B MHHbKOBELLKHH), TEMHO-3eCJICHbIX, MOUTH YEPHbIX C/IAHLCB. 
Ha OCHOBaHUM 3TOFO BCIO TOLULY «HeMoroy mameo30A I]puqHeECTPOBbsA MOMKHO 
VICHHTb Ha CepHio FOPu3OHTOB HM CBHT (cM. TaOa. 1), Ha3BaHHA KOTOPbIX 
\6paHbl cormacHo OMyOMKOBaHHbIM JIHTepaTyPHbIM HCTOYHHKAaM C y4eTOM 
OpuTerTa. ; 
Onupasch Ha MameOHTONOTM4eCKH OXAaPaKTePH30BaHHbIH TOPH3OHNT MOUIO- 
*KUX TeCuaHHKOB MU Y4NTbIBAT HaxomeHne Asaphus sp. M MedyeHOrHXx B 
naBUMHCKUX CaHuax, Backsylany ompesemM BospacT BceH CepHH kak 
OBUKCKHii, MpHYeM KOCOYLKHe MecuaHHKH ObWIM HM COMOCTABCHBI C Tlay- 
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KOHUTOBLIMH TlecuaHukamu IIpuOanTHKH, KOTOPBIC, 110 @. B. Wugrty, o 
Ky. 
ee ee nese (4) B 3eNeHbIX CaHWaXx, _sasieraroulnx cee aTak 
mecuaHHKaMH, OTKPblI CNOPbI M3 rpynil Trachitriletes u Leiotriletes, a 
nienku Laminarites antiquissimus Eichw., Yo MO3BOIHIO eMy uM psy 
vccleMOBaTeel OTHECTH KOCOYIUKHe NecuaHHKH K pudero, a meme 
HH, BIVIOTb NO MONOJOBCKUX Me€CUaHHKOB, K HW2KHEMY ANC aK UM | 
3oM, 13 paspesa IIpHqHecTpoBba BbINAaIM CpeAHHH HW BepXHH KeMOpHHi FH 3! 
TebHad YACTb OPLOBHKA. ITO NOJOMKEHHE OTParKeHo, B ¥YaCTHOCTH, B MOca¢ 
cBowKe Mo HuxKHeMy Maneos01I0 MomfaBckoK CCP Ale). 


HeckxombKo et Hasayq H. H. Cryukuti cOnapykuu B aTaKCKUX MecuaHH 
BCKPBITbIX B OBpare «Jla u3BOape», B c. ATaKH, OTMeYaTKH, KOTOPbIe aBTK 
HacTOALeH cTaTbH OblWIH ONpeseneHb! MpesBapuTeIbHO Kak Dictyonema 
(puc. 1). A. M. O6yT nogxTBepAH OMpeyemeHHe H yKa3aJl, YTO AHKTHOHEMBI 
NpocTpaHeHbl OT BepXHero KeMOpHsA JO HWKHEerO KapOona (Bu3e). TaKHM O 
30M, 9Ta pequaliwad HaxXOKa JaeT BOSMOXKHOCTh YTOYHHTb BO3PaCT aTaKkt 
necuaHHKOB, a CTalO ObITb H BceH TOU B WeOM. Bo BCAKOM Cyly¥ae BO3 
aTaKCKUX MeCYAHHKOB  JOJKEH ObITh HE HHKe BepXHeroO KeMOPHA, HO Mi 
6bITb H MOVIOXKE. 

He cenyerT yNYCKaTb H3 BUY, YTO NepepbIBbI MEX LY MOJIONOBCKUMH Me 
HHKaMH (BeEpXH OPAOBHKa) UH HKeeKAWLNMH KOMMJICKCAMH, a Tak?Ke Mé 
OCTaJIbHbIMH CBHTaMH — CyA MO XapakTepy OcaqKOB — MMeJIN CpaBHHTE 
HE3HAYHTeEIbHYIO NpPOAOMMKUTeIbHOCTH. TlepepbiB MexKAyY KOCOYIUKHMH TI 
HHKaMH WH JOKEMOPHHCKHMH NOPOaMH OXBaTbIBaeT, HECOMHEHHO, OosbUION 
M@KYTOK BPeMeHH. 

CnelyeT OTMETHTb, UTO Ha NOBEPXHOCTH LOKeMOpusa B pahone J[HecTpoB 
noporos, y c. Kocoyubl, ewe B 1836 r. FT. Baene o6Hapyxus cubHO MeTé 
(pu30BaHHble s¢qy3nBpi (1), KoToppie B 1955 r. BHOBb ObinH OnHcaHb A. VM. 
ckypko (‘). JloxemOpuii, B TOM unce H a¢*y3uBbl, MepeKPbITbI KPacHO 
HOH KOPOH BbIBeTPHBaHHA OVeHb ApPeBHerO MmponcxoweHua (!°). B cBoro 
pelb, KOPa BbIBETPUBaHHA TpaHCrpeccHBHO MepeKpbiTa OTMOXKCHHAMH HH 
MavI€COSOHCKOH MecuaHO-rMHHHCTOH CepHH. 

YuuTbiBasd STH akTbl, CeLyeT MPU3HaTb B MeTaMOp(H3OBaHHbIX H3Bep 
HBIX NMopowax y c. Kocoyupl ahasorn spy3suBHOH Tom pudesa (7), ycranol 
Holi I]. JI. Wyabrof 8 Bonpnu nu Bpecrexol 06. (12). B Takom cnyyae « 
30BaHHE KOPbI BbIBETPHBaHHA NaaeT Ha KeMOpuii, BO BpeMa KOTOpOrO B B 
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Jlynreperaysen, Hukudo- 
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Jlynrepcraysen (*) pona (no (*)) 


yuany @) 


= re ST eee ee | Se, ee ee 
flecuaHHKH = = 
Moa0A0B0 
U S3enenble, YCTHYHO 
a CHHHe CJIaHUbl 
[eed =! SY eee 
Uig | Semenpie C1aHibt 
U,; |®vonerosple CJaHibl 
U 3eneHOBaTO-CHHHe 
oa CvlaHIbl 
e OJIMBKOBO-3eJIEHbIE 
Senentl Uis Cnanup KanuaeBki 


caHibl CJIAHILbI 
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TOBbIe CJIAHILbI 
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Hacaapyw | J NO hss 6 eae PH| J. [pple cvlaHitet Kasoca Hacapun rOpH30HT au 
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xf 5 MepemoseKHe 5 
CaHUbl 
Aqaxexne se fo By Kpapueso-noseso- | 5 | Tlecuanuxu TKyp- MepewoscKuit > 
necyaHiki 4 inaToBble mecda- JKeEBKH , TOpH30HT 
HHUKH Araxckne mecuaHukn 
U 3enenopaTo-6yphie Appiuesckuh 
6 |kpemHucible C/1aHUpl TOpu30HT 
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— cjaHiipl 7K Bana 
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= oO 
U 3enenble riay KOHH- Tecyannku Bepxa- o 
Sevtentie Sota TOBbIC CJIAHILbI WweBKH = VpakanescKkua 
CJaHUbI Se Senenbe canmbl | © TOpH30HT 
j 3) 
Us SeneHble CJaHIibl - JlomosoncKust 
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7 re 
is] 
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Cyxos (°) _ Tuxenmtelin (*) 


Tlecuanuku 
Mo.i0,,0B0 


KomaposcKnit 
POPH3OHT 


SeJIeHbIe CJAHILb! 


Cokoulenkuli 
POPH3OHT 


Kea sore Ci Keabaaec Seiot cal 


Hpak.1nescKnit 
| TOpH30HT 

KocoyuKue Jlomo30BeKHit 
TOpH30nT 


mecuaHHkKu 
i 


Cxema erparurpapwyecKoro pacaieHeHHa OpfOBAKCKUX otnoxennfi JInectporckoro G6accefina 


Exscees (*) 


Bakorckni 
POpH30HT 


Kopmanckuii 
TOpH30HT 


BakorTckuit 
TOPH30HT 


Kopmancknit 
TOPH30HT 


KamocckHit 
TOPH30HT 


Mepemoscknit 
TOPH30HT 


AppimeBckuit 
TOPH30HT 


K ypusiopey knit 
TOpH30HT 


Jlomo3oseKuit 
POPHSOHT 


Kpauienuuunkoga (°) 


Kasnnsesckve cJl0x 


Tlypuakosckuii 
TopusoHT 


Kpupyanc Knit 
rOpH30HT 


Crapoymmukuit 
rOpu30HT 


Kynemoscknii 
TOpHsOHT 


Ie6ytnncknit 
TOPH30HT 


TlecuaHoaneBpHTOBaAaAH CBUHTA 


OununnopcKkui 
POpu30HT 


MunpKosenkuti 


Kasrocckue CJI0H TOpH30HT 
. 


Txypmxesc kui 
TOpH30HT 


Cron )KBana 


Bpon 
rp 
Bepwamesckuit. 


ropepout 


Mecuanorannucto-pocpopuroBad CBHTAa 


JIayapcKve C/O“ 


i] 
Amnoapekue cron | & | 
oO 

S 

JlomososcKHit 8 


Tlaneo3so0nhec kaa 


Opmhopukcekaal 


Danaunetao 


Apeuur 


VuunwKkasn 


Kanweckaas 


MH CYULeCTBOBaJIH KOHTHHEHTAJIbHbIC YCJIOBHA, a OOpa3zs0BaHHe MecuaHO-FIH- 
OH CePHH HMKHEFO Masec30A NPOH3OLIIO B OPAOBUKe, KaK 3TO HM Npesnowa- 
BocksyuaHy. CubHO MeTaMopcbu30BaHHble cnopbl, OOHapy2KeHHble 
BB. Tumodbeesnim, Morsiu ObITb C ycneXOM 3aHeCceHbI C 6M3erKallen CyLIH, 
f OHM MOPJIM OTIOXKATCA PaHbUe H Me€XAHHYeCCKH BKJIOUNTbCA B TIMHHCTHbIC 
WIKH CJlaHUeB BIMJIOTb JO HaCJlaBYMHCKOrO FOpH3OHTa C OTMeYaTKaMH OPJO- 
WcKux Asaphus. 

fTakuM oOpa30M, B OOaCTH pa3BHTHA KaCCHYeCKUX Pa3Pe30B HHKHETO 
eo3s0f Ha J[HecTpe nocie H3BepxKeHuA pudetckuxX Hada30B B TeYeHHe 
rO KeMOpHA CO3qaBaslacb KpaCHOUBeTHad KOPa BbIBeTPHBaHHA. HayaBuias- 
WTpancrpeccuA OPAOBUKCKOrO MOPA B TpeMaqOKe OOpPaso0Bayla OTIOXRKeHHA 
aBCKOH CBuTbI. B apeHure, BO BDEMA MaKCHMyMa TPaHCcrpeccHH Obla OTMI02*Ke- 
MpOAyKTHBHas cbocbopuToHOcHad (c MosOMNTaMH) KaoccKas cBuTa. YUWHI- 
M CBHTa, COOTBETCTBYIOUaA JIJIaHeuO, XapaKTepH3yeTCH OTOXKeCHHEM B 
ROBHOM PperpeCCHBHbIX KOMIJICKCOB MeC¥aHO-aJICBPHTOBbIX TOIL. Hakouelt, 
PC3YJIbTaTe HeOO/JIbIUOrO UMMyJIbCa B KapaOKe ClOfa NPOHHKJIM BOJbI, OCTa- 
BUH =KOMIVICKC CTYRCHHUKOH CBUTbI, MeCuaHbId KOMMOHEHT KOTOPOrO — 
ONMOBCKHH TOPH3OHT MeCuaHHKOB, MepeKPbITbI MaJICEOHTOJIOrHYeCKH OXa- 
TEPH3OBaHHbIM CHJIypOM — coxpaHwica B cepepHoH BeccapaOuu Jo HaluHx 
i. 


Monfasckuli dusmnan Tlocrymna10 
Axaylemun Hayk CCCP 20 1 1958 
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ro Kpuctasauueckoro wuta, K., 1956. 6 JI. JIy wrepcrays3enu, Tp. nepr. KOHep., 
8. 7A. HU. MpocKxypko, JAH, 100, NW 5 (1955). &§M.®. Cramyk, [eo- 
juH. KypH., 17, B. 2 (1957). ® HW. M. Cyxos, Pa3putne ocHOBHbIX MpeAcTaBJIeHHH O 
loruueckom cTpoenun Beccapabuu. Asropedpepat Aucceptaunn, Kuununes, 195 eam 2oeViER iM 
-xoB, COopH. Kopa sbisetpupanua, B. | (1952). Bb. B. Tumodecs, LAH, 86, 
6 (1952). 1. Ji. Wy apra, WAH, 80, Nel AOSD eae litle VeeSsCia” Usb ia td, 
n. Inst. Geol. al Romaniei, 15 (1931). 
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MW. M. TOJIOBAHOB 


© HAXOAKE XAHTHTA B MECTOPO)KAEHHH KYPPAWMHKAH | 
(Y¥3CCP) | 


(I1pedcmaeaeno akademuxom A. T. Bemexmuxoim 14 VIII 1958) 


Hoppiii Munepan xantut Mg;Ca(CO,), poMOn4eckOH CHHTOHHM BiepB 
Opin oTkpbit H onncaH T, T. Poctom B 1953 r. B MecTOpO*KAeHHH MarHe3hy 
Kappeut Kpuk, wrat Hepaga, CIA (*). Ilo cBoum dusnueckuM CBOKCTB 
XHMMYeCKOMy COCTaBy H CTPpyKTYpe XaHTHT YeTKO OTMMYACTCA OT APyHX MH 
panoB rpynnbl KapOOHaTOB MarHHA H KaJIbUHA. 

B CLUA, Kkpome mectropoxkgenua Kappeut Kpuk, XaHTHT OOHapyxKeH Tak? 
I. T. ®ocrom B o6pa3uax, nonyyennbix ot I. C. Jlopepnura, B Tnaprom 061 
JIMHEHHOM pyyHuke, Sypeka, wtat Mraxa (?, *). B 1953 r. xaHTHT Obi yer 
HoByieH B Beurpuu B pygnuKe Jlopor B. Ko6nexu u 9. Hemeu (*) B o6past 
pahee ONHCAHHOM KaK Me€XA@HHUECKaA CMECb KaJIbILWTa H MarHe3HTa. Bo Ppa 
IMM 3TOT MHHepan Obl ONvcaH B BUZe «ropHoro MowoKa» ('). B nocaedr 
Bppema I. T. Pocrom u E. Kanara (*) Obil0 yCTaHOBJIeHO, YTO MHOTHE M 
Hepaibl U3 Kappext Kpuk, OnHCaHHbIe NOM Ha3BAHHEM «OJIOMHT-MarHe3H1 
Bad CePHA TBePAbIX PaCTBOPOB», OKa3aHCb XaHTHTOM. TloceqHHH, BUA 
JOJKEH HMeTb Ooulee WIHpOKOe pacnpocTpaHeHue B Mpupose. OsHAKO Bce ONHCE 
Hbl€ HAXOJKH XAaHTHTa OPpaHHuHBalwoTcs BbIWeNepeyHCyeHHbIMH. Jia TeppH" 
puu CCCP 93T0T MuHepasl ONHCbIBaeTCA BNepBbIe. 

XaHTHT HalieH aBTOPOM JaHHOH CTaTbH Ha CBHHILOBO-I1MHKOBOM PyJHH 
Kyprawmmukan B AwMaJsibIKCKOM pyqHOM paloue (Y3CCP) B Bue *®XHNOK MO 
HocTbIo OT | 20 3 CM B KOpe BbIBETPpHBaHHA CaOO CEPNEHTHHH3SHPOBaHHbIX ]Os 
mutoB D3. Kpome Toro, Ha OCHOBaHHH XHMHYECKOTO aHaJlH3a WH peHTrenorpa 
HaM yalOCb yCTaHOBHTb XaHTHT Take B OOpa3sle H3 MecTOpoxeHHA Tak¢ 
(TanxxCCP), nepeganHom A. JI. JlannaoBoh ama JeTanbHoro onpeeeHi 
IIpnh fastbHeHmemM oOnvcaHHH aBTOp KaCaeTCA TOJIbKO KYPFalHHKaHCKOrO xX: 
THTA, 34 HCKJIOYCHHEM XHMMYeECKOPO aHaJlIH3a XaHTHTa H3 Tak@oua, NpHBO; 
MOrO JWI CpaBHeHHA. 

XaHTHT BCTPeYeH B IMVIOTHbIX KOJIJIOMOP(HbIX MaccaXx, 3aNOMHAIOWMX T 
mHHb!. Ilo BHeWHeMy BHuAY OH HeEOTMHYHM OT OObINHOTO MarHe3sHTa H OUE 
HaNMOMHHAeT TaKKe OOIKHOBeCHHbIN MucuHH Mew. L[BeT MuHepasa Sebi, 6.1 
MaTOBbIM, TBEPOCTb HH3KaH NopsAAKa 2—2,5, merko NomupyeTca WH perxe’ 
HorteM. Hecmotps” Ha HH3KYIO TBEPAOCTb, XAHTHT JOBOJbHO XPyNKHH: MpH y 
pe pacnafaetca Ha yrnoBaTble BbITAHYTbIe OOJIOMKH C MOCKOPpakOBHCTOH 
BePXHOCTbIO. BhicoKaA THPpOCKONHYHOCTH MaTepHasla He MO3BO/INa TOUHO ON 
JMTb ero yeIbHbIM Bec. II]pH6nu3nTenbHblli yRembHbIM Bec XaHTHTa, ONpe 
JI@CHHbIH B KaJIMOpOBaHHOM HaOope X%XHAKOCTH Tysle, Oka3asica B mpenes 
2,65—2,70. Yyenbublii Bec xauTuta, nol. T. Mocry (7), 2,696 npn 4°. Xan 
JIerKO pacTBOpAeTCA C WHMeHbeM (B OTMMUHE OT MarHesuTa) B 20% HCl npu & 
Ilpu BosqelictBuH Ha MuHepas peakTuBa Melirena oKpalimBaHHa He HaGJIC 
etca. Ilepeq naambHoH Tpy6Koi He TWaBUTCH, MPH WIHTebHOM HarpeBal 
OCKOJIOK MHHepaJia MOKPbIBaeTCA PpbIXJIbIM MOPOLIKOM OKHCel MarHHA 
KaJIbLMa. 
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Ontnueckoe n3syyenne WIMOB XaHTHTa B MPOXOAAUIEM CBeTe OUCH Maso 
OFaeT WeHM AWarHOCTHKH MHHepasa. ToHKoarperatuoe ctpoenue MaTepua- 
Pasmep YacTHU, KOTOpOrO He NpeBbILaeT HECKObKHX MHKPOHOB, HE M03B0- 


Ta6nuuna 4 


PentrenorpaMMbl xaH — == 
p THTa (Fe = anTukaTog, D aye == 66,0 mM, d.. =0,9 mM, 
3KkCnNosHuHA 250 Ma uac 
"am coe ae eee 
XauHTHT H3 Kyp- XanTHT no 


x ralihKaHa I. T. Wocty (?) NON aa Mace a 
| He |e te, ee | ee ? 
| I d I d I d I d 
ee eee ee eee 
1 = — 1 0,69 Ae 1 1,423 2 AALS 
2 == a 4 4,81 24 1 1,390 2 1,403 
3 — = 4 4,16 25 == 2 1378 
4 = — 1 3,67 26 1 150) 2 1,360 
3 4 3,10 1 icy 18) 27 2 | ae: 3 1 322 
6 — — 4 2,91 28 3 1,307 4 fold 
keg 10 2,529 10 2,838 29 1 1,285 1 0,284 
8 4 De 6 2,000 30 1 0,267 4 e203) 
| 9 2 2,437 6 2,444 31 3 4,247 4 {| ARS: 
10 2 2,374 6 2,388 32 2 4,229 3 i222 
11 — — 4 2,298 33 1 1,184 3 LPS) 
12 o BAA 6 2,204 34 2 1,169 1 1,167 
43 g 1,966 8 1,986 35 2 1,149 4 1,148 
44 4 1,918 2 1,900 36 4 1,136 2 1,131 
15 4 1,837 2; 4,80 Syl 2 1,100 4 1,081 
16 — — 2 1,803 38 a — 6 1,010 
17 10 4\ ioe} 8 fl WBS 39 —_ — 4 0,9774 
18 — = 2) 1,708 40 — — 3 0, 9538 
419 8 1,585 6 1,590 41 — 2 0,9478 
20 4| 1526 3 A529 42 — 2 0 ,9297 
21 3 1,483 6 1,488 43 2 0,9176 
22 2 4,457 4 4,453 44 — — 2 0,8974 


CT 3€MEPHTb TOUHbIC ONTHYCCKHE KOHCTAHTHI. 3aMeTHO TOJIbBKO, YTO BCH Macca 
Hepadia, B TOHKHX LuaMcpax NOYTH MpO3payuHaA, arperaTHBHO NMOJIAPH3yeT u 


1HUaeTCA CHJIbBHbIM JBYNPeJIOM- TaOunuen? 


1HeM. 
B ta61. 1 mpHBo_ATcA peHT- XuMWueCKHe aHaW3bl XaHTHTA 
jorpaMMa xaHTHTa u3_ Kypra- = Le 
kana (cHsata JI. A. CokonoBon i on Fi 

F ay Taxgou els as 
, pykoBoycTBoM C. T. Bagato-  Komnonent | 28 |epayccp)| 27H = 

es a Rie) o> 
}u u3 Kappext Kpuk, uMeto- a) E° 2g 
@ OO/IbLIOe CXOJCTBO. we Naa ei 
ABTop He Cues] HeEOOXOXHMBIM 
UBOJUTb B TaOs. 1 peHTreHoO- MgO /|36,00| 33,81 34,09 33,49 
1MMbI JIONOMUTA, MarHesHta, ae 13,53] 13,00 poe 13,74 
IbIMTa, aparoHHTa HM daTepHta, SiO, is 0.42 | 006 3.59 
Obl MOKA3ATb UX OTJIMYHE OT FeO ee 0.58 ah 0°05 
DralliMHKaHCKOrO XaHTHTA. CO, 49,72| 42,86 | 48,85 | 43,98 
OJICTBO MoceqHerO C XAHTHTOM a a eo 3,02 — — 
2 


1,98 0,86 3,19 
Kappext Kpuk ocTaTouHo Hoe 1,14 408 0.47 2°37 


‘Koe, a B cBoei padote I. T. 
ct (7), IpHBelA WIA CpPaBHeEHHA 
‘AHTHTOM PeCHTTeHOrpaMMbI BCex 
WIeMePeYHCCHHbIX KapOOHAaTOB, BMOHe yOeAHTeIbHO OKasas CTPyKTYPHY!O 
[MBULYaJIbHOCTh XAHTHTa KaK HOBOrO MHHEepaJIbHOrO Bula. 

Xumuueckve ananu3bl xanTHTa u3 Kyprammukana, Taxdona (TaqxCCP), 
ppeut Kpux (CIA) u Jopor (Beurpux) cBezeHbl B Tau. 2. 


Cymma 100,39 99,75 | 99,754 | 99,38 
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. Xumuueckuit anasiu3 KyprauWiMHKaHCKOrO XaHTHTa 6uim BEImomHeH IT. JI. 
XHbKO. JlaHHble XHMM4eCKOrO COCcTaBa MHHEpaa U3 Taxcpoua, paHee TOUH) 
onpefemeHHoro, Obi MO yYeHb OT JI. JL. Hanunosoii. Kak BugHo 43 Ta0d 
coyep:KaHHe KOMMOHEHTOB XaHTHTa H3 KyprauiMHkaHa JOBO/IbHO OJIM3KO |f 
mafaeT C TAKOBbIMM JIA STaJIOHHOrO XaHTHTa H3 Kappeut Kpuk. 

CnektTpavibHbit aHaiH3 MHHepaa (JlIa6opatopua Tpecta «Cpela3uBe 


pasBeyka», anamuTHK 3. M. Jlonorr) Aan cieayroulne pe3yJIbTaTbI: OUCHb C 
ube siuHuH — Mg, Ca, CHJIbHbIll 


Si, c pequue —Pb, Sr, caa6nie + 
Mn, Cu, Na, oveHb ca6bie — 


t 
a 
: Saline. | 
pt] XapaktTepHo, 4TO Su 

2 aHaiu3 xauTuta u3 Kappeut Kj 

9, TOT 2%K@ KOMI] 
% oy? ags% «= -BEIABMAL MOUTH 
0 

O 


XHMHUYeCCKHX 3JICMCHTOB B KOJIHY 

Be OKOJIO COTbIX OeH MpOUer 

665° Si, Fe, Sr, Ba, Ti, Al, Mn, B 4 

40 0%, HCKJIIOYRHHEM CBHHLLa HW MegH, COP 
2KaHHE KOTOPbIX B KYPralMHKaHCh 

20 X@HTHTe ABJIACTCA OOBINHBIM JA | 
HepaioB ~pyauuka Kyprauuk) 

Ha kpuBoH HarpeBaHHaA Kyp 

20 IUHHKaHcKoro oOpa3ua (pue. |, 
NIpOABJIeHO Ba 2HAOTePMHYeCCH 

0 sdcbekta: 1-H 6omee pesko BbIpPaxk 
HbIii, C MaKCHMyMoM mpH 665°, 

9-H ca6ee, c MakcuMyMoM mpH 9C 

0 OTBeYaIOLLHe COOTBETCTBEHHO JHC 


88 8 88 S$ Se unatun kapOonata Marnus u Kap 
Sr Hata KaJiblua. Ilo cpaBHeHHl0 C X 

id Mo OQ HD W@ mun  cytom uz Kappest Kpuk 1-H 94 
Puc. 1. Kpussie Harpesanua xanTuta (a). TePMHYeCKHH asppekT KypraliHHK 


1 —u3 Kappent Kpuk no I. T. ®octy (*), ckoro XaHTHTa HE€CKOJIbKO CJIBHI 
2—u3 KypralliuHkaHa H KPpHBad M3MeHeEHHA B CTOPOHY HeOOMbUIOrO yBesHue! 

Beca Mp HarpeBaHHH KyprallJMHKaHCKoro 
scaurira (6) Temnepatypbl; 2-e€ MHKH MO CBC 
TemMnepary paM NOJIHOCTbIO COBNala: 

Ha KpuBoli H3MeHeHHA Beca MHHepasia MPH HarpeBaHHH (pu. |, 6), KOTO) 
MMeeT MOJIHOe COOTBETCTBHE KPHBOH HarpeBaHHA NO TeMNepaTyPHbIM HHTeP 
Jam ocppekToB, OOulad NOTepA Beca perucTpupyeres B 50,5%, YTO NOATBEPKI 
JlaHHble XHMMYeCKOrO aHaiu3a KyplalIMHKaHCKOrO XaHTHTa. 3a BpeMsA | 
acexra — Juccouvalun KapOouaTa MarHua — Tepsetca 38,0% yrueKHcll 
ra3a or oOulero Beca MHHepasa; 2-H sdcdekT — Auccounallua KapOoHaTa Ka 
ua — oTBeyaeT 12,5% noTepH oOmlero Beca. OrTHolleHHe 3THX KOMUe 
38,0 : 12,53 : 1. Taxoe coorHomenuve 3MgCO, : 1CaCO, mnoyxTrBep»xKaerT 
Begenuyio T. T. ®ocrom (7), Ha OCHOBAaHHH XHMMYeCKOFO aHaJIn3a, (opM 
xautTura: 3MgCO,-CaCO, = Mg,Ca(COs)a. 

Hatijenublii Ha pyqHuKe KyprauimHkaH XaHTHT accolMupyeT B kKope 
BeTPHBAHHA CepNeHTHHH3HPOBaHHbIX JOJIOMHTOB C THAPOMarHe3HTOM HM OMad 
MIpHueM OMaJI YaCTO MPONMUTHIBAeT MHHEPaJ BAOMb CETH TOHKHX TPeUlHH, a PH] 
MarHe3uT HaOsofaeTcA B MyCcTOTaX XaHTHTa B BHJe MebuallIMxX KPHC’ 
JOB. YCJIOBHA HaXOKACHHA XAHTHTA YKa3bIBaloT Ha THNepreHHbIi XapakTep 
o0pa30BaHHa, CBA3AHHbI C WHPKYJIALMeH MOBEPXHOCTHBIX BOA 10 TPellMHaM B 
pe BbIBeTPHBaHHA CepNeHTHHUTOB, B cpese, XapakTepHsylollelica 3HadHT 
HbIM OOMMM MpeoOaqaHHeM MarHHA Hall KaJIbIHeM, YTO H Hallo CBOe OTP2 
HHe B XHMMYCCKOM COCTaBe MHHepava. 

XaHTHT, BEPOATHO, ABJIACTCA SHAUMTEbHO Oomee pacMpOcTpaHeHHBIM MI 
paJIOM, Y€M STO WO CHX MOP CUHTaOCb, HO MPH MHHepasorMyecKUX UccIeN 
HHAX OH NPOMycKaJICA WIM MPpHHMMaJicaA 3a MarHesuT. He ucKm104eHa BO3M 
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Tb, UTO OH MOXKET OBITh NOpORoOoOpa3syIOWINM MHHEepaJIOM B CepHH JOJIOMHT- 
ATHESUTOBbIX OCAKOUHBIX MOpOA, a TaK2Ke pacnpocTpaHeHHbIM MpOAyKTOM 
IBETPHBAHHA NOPOR AOMOMHTOBOTO pAa HW CepNeHTHHHTOB. 

B 3akJOueHHe aBTOP BbipakaeT OmarofapHoctb C, T. BaganoBy 3a MOMOUIb 
paoore. 


_. WMuctutyt reosoruu Tlocrynmuao 
Axkafemuu Hayk Y3CCP 14 VIII 1958 
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MHHEPAJIOPHA 


jl. Fr. CAMOJKHHKOB u A. H. UBETKOB 


BbIJEJIEHHA BOJHOFO KAPBOHATA KAJIbILMA HA JHE | 
o3. UCCbIK-K Jib | 


(IIpedcmaeaneno axademuxom JI. C. Kopocunckum 18 VIII 1958) 


Cpegu jounplx oToxKennit 03. Uccrik-Kysb oco60e BHHMaHHe MPHBJeKaloT 
KapOOHaTHbIe HOBOOOpasoBaHuA, BCTPeyalouiMecA B H30OW/INU B MpHOPerKHO Ht 
3one. Bnepppie oun yiomnnatorcs B padote B. II. Marseepa ('), HasBaBlero HX! 
H3BeECTKOBbIMM HHKPYyCTalWAMhu. | 

Pe3ysbTaTbl MepBbIX AHaJIM30B, MIpOBeeHHbIX B MHcTuTyTe reoyOrMyecKHX 
Hayk AH CCCP B 1948 r., nokasaiu, YTO 9TH o6pa3s0BaHHA COCTOAT H3 yIvIeKHC- 
JlOTO KasbUMA HM 3HAYHTEIbHOFO KOJIMYECTBA BOAbl. OTH aHHbIe MO3BOMMIH 
oqHomy n3 apropos (JI. P. CanoxHHKOB) BbICKa3aTb MpeMNOOrKeHHE, YTO B COCTAB. 
HOBOOOpa30BaHHii BXOAMT THApoKapOonaT KadbunA. JlanbHeiuMe UcceOBa- 
HHA MOATBEPAWIH STH MpeANOIOKeHHA. 

Kap6onaTHoe BelllecTBO HOBOOOpas0BaHHH yallle BCeroO HapacTaeT B Buze 
wankw Ha YviblObl, JlIexKamMe Ha He, HJM MNOKpbIBaeT MOBEPXHOCTb 
BbIXOJOB H CTCHKH TPeULHH B MOposax, pacnoslararouluxcA y ype3a BOJbI B 30He 
mpH6os. IIpH sTOM BO3HHKAIOT HeMpaBHJIbHbIe (POPMbI, OTParxKaloulve HeEPOBHO- 
CTH MOBepXHOCTH cyOcTpatTa. 

Uacro MOxKHO BHJeTb HOBOOOPas0BaHHA KapaBaeoOpasHOH H KOYKOOOpa3- 
HOH (POpMbI, CAMOCTOATCJIbHO BOSHHKIUHE Ha He WH HE HapacTaloulue Ha KaKkHe- 
uu60 nmopomp. BemmunHa Takux Te He MpeppiuaeT 0,5 M B NonepeuHHKe. 

BeuecTBo HOBOOOpa3s0BaHHH MpeycTaBAeT COOOH TBEPAYy!IO H3BECTKOBHCTYO 
NOpoly, MbIpyaTy!o, NOpHucTy!o, MOKPbITyIO HEPOBHOCTAMH, HelpaBHJIbHbIMH 
OyropKaMH VM H3BHJIMCTHIMH BaJHKaMH, Pa3eJIeHHbIMH MpPpHuy)VIKBbIMH yruy6- 
JIGHHAMH, Me€peXOAAWHMH B CKBO3HbIC OTBepCcTHA. B WeJIOM ONHCbIBaeMble Tesla 
HanOMHHaloT OTCJIbHbIeE pasHOCTH UsBecTKOBOrO Tyda. MHorga HabOsmiomaetca 
OTJAJICHHOe BHEIIHee CXOJCTBO C OpraHOreHHbIMH OOpa3s0BaHHAMH. 

Kap6onaT BKw04uaeT B CeO MecuaHble 3e€pHa, PAaKOBHHKH MOVJIJIIOCKOB HW HX 
OOJIOMKH, TpaBHiHble YaCTHIUbI, Aa HHO Aa MeJIKHe OGJIOMKH MOpO, NepBoHayab- 
HO JlexKallHe Ha JlHe. Bce 37TH BKJIIOUCHHA CO BCEX CTOPOH OKPYy2KeHbI Kap6o- 
HATHBIM BelICCTBOM, WeEMeHTHPYIOWlUM MOpoyy. 

KapOonaTHplt MaTepHaJI HEOQHOPOeH, B HEM BBIJeIAIOTCA Y4ACTKH, CJIO- 
*KCHHbI€ C€PpOBATOH, MATOBOH, KaK Obl CJIMBHOM Pa3HOCTbIO HapsAy c yyacTKa- 
MH, COCTOSILLUMH H3 Oolee CBeETIO‘O TOHKO3ePHHCTOrO BelllecTBa. MectraMv HaMe- 
yaeTCA OTUCTINBAH MOOCUATOCTh, OOYCOBJeEHHAA YefeOBAHHAMU STHX JBYX 
pasHocTeH KapOonaTa, MapaiesbHaA B OOWLEM MOBepXHOCTH Tesa. 

KapOonaTHoe BellecTBO MpOHH3aHO MeJIKHMH HycTOTaMM HW MopaMH, OObMHO 
pacnovlaraloulumucs 6e3 BcAKOrO NOpaAKa. B HeM He yaeTCA HaGIOLaTb KaKHX- 
JiM60 cleqOB OpraHoreHHOH TeKctypbl. [lopepxHocTh HOBOOOpas0BaHHu HeEpoB- 
Haw, MOKPbITast, KaK CbIMbIO, M@EJIKHMH OyropKaMmu Jo 0,5 MM BpIcoTHI. Ona cBo- 
Oona OT TKaHeH PaCTHTebHOrO HIM XKHBOTHOFO BellecTBa, HO HHOra 6piBaeT 
NOKPbiTa TOHYAHWMeH (B NOH MHJIIMMeTpa) CM3HCTOH NVIeHKOH, CocTaB H Mpo- 
HCXO*KJEHHE KOTOPOH OCTAaIOTCA HEH3BeCTHBIMH. BO3MOXKHO, UTO OHA aHaOrHy- 
Ha IWICHKe, pa3BHTOH Ha MOBEPXHOCTH BCeX MpeAMETOB, JeEKAULHX Ha He O3epa 
B ero MpHOpexHOH uacTH. 
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OnncbiBaeMble HOBOOOpasOBaHHA pasBUTbl MPeHMYILECTBeHHO B MmpHOpexHOk 
TH O3epa HM HE CNYCKaIOTCA Ha 3HAUHTeJIbHbIe TIyOUHbI. OHH H3BECTHbI 3 
JIMUHbIX YaCTeH O3epa, OLHAKO NpeobsawaloTB 30HE OTKPbITbIX YacTel Oepe- 
HM He ObwIH BCTPeCYeHbI B 3aJIHBaX NOOMH30CTH OT YCTbeB KPYMHbIX MIPHTOKOB, 
Ha He 03epa BCTpeyaeTCH MHODKECTBO MEJIKHX OOJIOMKOB TakOrO 2Ke MOpHc- 
O HW AbIPuaTOrO H3BECTKOBOrO BeILeCTBa, BOSHHKWHX B pe3yJIbTaTe paspyle- 
1 Ooylee KpynHbIx Tel. UacTb OOJOMKOB BBIHOCHTCA BOJIHAaMH Ha Oeper, 
a3yH YIVIOBaTble KyYCKH HW OKPyrulyto TaJbKy. 


Ta6auna 1 


Pe3yJbTaTEI XMMHYeCKOFO aHaJIH3a CBeTIIOH KapOOHaTHOH CocTaBJAIOUeH 
JOHHBIX OTMOMKeHHH 08. Uccpik-Kyub 


Cpeaznaa npo6a cgeTsnoro 


ii 45 r. 
CreTupli Kap€onat (aHanu3 1945 r.) xap6oHata (ahanns 1958 Fr.) 


Oxucea nepecueT Ha 
100%, €e3 ue- 
Bec. % pacts. octat- |MOw. Koum4.| Bec. % MOJI, KOJHY. 
Ka H H,O- 

Hepacts. ocr. Pla — — 0,79 — 
RsOs 0,24 OFZ5 — — 
CaO 46,58 4G) are 0,880 49,30 0,880 
MgO 0,21 0,22 = = ee 

ni COs 36,43 38,58 0,877 38, 96 0,884 
H,O- 5,30 = = = 
H,0+ 10,98 44 62 0,646 aval Gl 0,645 
oll ane et ell Pe Ele ee ee ee 
CymMa 101,85 | 100,0 | | 100,66 | 


B wunde kap6onaTHble HOBOOOpas0BaHHA MpeAcTaBAIOTCA ABHO AByx(pa3- 
m4. C OHO CTOpOHbI — 3TO 3epHa OObINHOFO KaJIbUHTa, C XapakTePHbIMH 
9TOrO MHHepasia ONTHYCCKUMH CBOLCTBAMH, C Apyrok — TOHKOANCMepcHoe 
[eECTBO C pe3KO MCHbIIMM, 4M Y KaJIblUTa, HO BCe Xe JOCTATOUHO BbICOKHM 
MIP€JIOMJICHHEM (2KeJITbIC WH OPaH?KeBble IUBeTa HHTepdepeHUHH). OTO BTOpoe 


S 8s 


/lomepa beca 
S 


Ss 


200 = 40 600 600 000°C 
10 20 3-40 50 GO mun. 


Puc. 1. J[udbtbepenunambHaad KpHBad HarpeBaHHA (/) 
WM CONpsxKeHHaA C Heli KPHBad M3MCHCHHA Beca (2) 
KapOoHaTa M3 JOHHEIX OTOAKEHHH 03. Mccpik-Ky sb 


ecTBo, Kpome Toro, OOpasyeT OKPyTble B paspesax (go 0,5—1,0 MM B 
epeyHUKe) UMCTbIC KPHCTAJWJIMYECKHE BbIAeeHHA, B KOTOPbIX XOpollo ompe- 
aioTca ero onTuueckHe cBolcTBa. HekoTopbie H3 TaKHX Pa3spe30B, C CEPOH, 
3KOH K MOMHOMY yracaHHIo uuTep(pepeHWHOHHOH OKpackOH, BHeLIHE OYeHb, 
OvwKM Ha KBapl. B Takux CJyyanx N= 1,545-+0,003, a B CXOJ,ALIIEMCA . 
‘e HaOmofaerca TeMHbIM KPeCCT HW MOJOAUTEIbHBIM ONTHYCCKNH SHAK. B apy- 
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PUX paspesax, HaOOOpoT, UBeTa HHTeP*PepeHUHH BHICOKHE, AO 3eeHOTO BTOPC 
fopaAyKa, MpWYeM MaKCHMaJIbHbIM MOKa3aTeJIb MPCMOMICHHA 3A€Cb Ng= 1,598 
40,003, Np= 1,545-40,003, r. e. papusetca Nm. T@MHbIM KpecT B pa3spesé 
Fep NCHLUKYAAPHbIX ONTHUECKOH OCH, He OCTACTCA HENOMBHKHbIM MIP Bpalllen 
CTOJMKA MMUKPOCKOMAa, a H€CKOJIbKO CMEILaeTCA, YTO YKa3bIBaeCT Ha BOSMOMKH 
JBYOCHOCTh MHHepana (Masbili yroul ONTHYeCKUX Ocen). QTo KapOouHaTHoe 1} 
UleCTBO MpeoOawaeT Ha KaJIbI[HTOM. f F 
IIpu o6paOorke HoBooOpas0BaHHH COJIAHOH KHCIOTOM OHH LaoT HepacTBOy 
MbIif OCTaTOK, KOJIHUe€CTBO KOTOPOrO B Pa3HbIX CyYaAX BapbupyeT, MOCTHT 
unorga 20—22%. OroOpaHHpie mpoi 
6emoro KapOoHaTa PpaCTBOPAIOTCA J) 
WHTeHCHBHOCTH JIMHHM Ha peHrreHorpaMMax I[@, Hauwelo WI TpH MUHHMaJIbu 
(1) 4 MexknsmocKocTHbIe paccTtoanua (d) HepaCTBOPHMOM OCTATKe. 
aE Matai ba a Hwke mpHBogaTca JlaHHbIe XUN 
yecKOrO, TEPMOaHaJIUTHYeECKO"O H pe} 


Daoud, 2 


Kap€onat noc- 


ss eele 20 © | ae fee oe re€HOBCKOrO HCCJIeLOBaHHH OeJloro Ke 

se 6OHAaTHOTO BelleCTBa, XapakTepH3y 
ED hie ty Bowl | dee ee an Uerocd BBIILeMpHBeeCHHbIMH ONTHY 

KHMH KOHCTaHTaMH. IIpo6Oa a ucCl 
Siasese 110 les Ole 40'. 3.02 OBaHHH Oblla TULaTesIbHO OTOOpPaHa 
3) 4,76 529 5| 2,49 wTypa JOHHbIX OTJIOKeCHHH Mp MON 
9| 4,49 7| 2,28 6} 2,277 lH OMHOKYAApHOH wmynbl. Muxpocr 
De. eu ae C2 08 MHYeCKHH KOHTPOJIb B HMMePCHH 
8 2,90 Simo She ages = 
51 2,514 8| 41,869 9 41 869 MOKa3aJI B HEM IIPHCYTCTBHA KaJIbuy) 
é Sue ese 6 hen B oOonx cayyaax mosyuator 
si 5 Oiler 

Net ererr | EN geen eater memes 
6} 1,940 Sy) te alays hp easy ae: ; 

10| 1,926 | 7| 1.046 |40| 4/044 CyulecTBeHHO OTMETHTb, TO Mp 
aie 4841 BeJlCHHbI€C AHAJIH3bI OTHOCATCA K JB 
if oe pa3HbIM [po6aM, OHA H3 KOTOPHI> 
3 47553 TeyeHHe JVIMTeIbHOrO BpeMeHH (10 a 
3| 4480 XPpaHHJIaCb B OObBIUHBIX YCJIOBHAX 
5} 1,443 a BOSLy Xe. OTOT PakT TOBOPHT O 6ObIE 
5} 1,423 = i MpOUHOCTH CBA3H BOB B HalleM ke 
2 ae i is OoHaTe H JelaeT HeEBO3MOX%KHIM OTC 
31 1.254 4 2 WecTBJIeHHe ero C THApoOKaJIbIMTa 
3] 1,236 © o Jikouctona, Meppuna uw Busibamco 
P eee = x (*), HX TreKca- H MeHTaruypatamn. © 
“| 47435 MOCJI@MHHe, KaK H3BeCTHO, ABJIAIOT 
4} 1,100 COCHHEHHAMH BeCbMa H€YCTOHYHBBIN 
4| 1,083 I O¥€Hb OBICTpO Nocie o6paso0BaHl 


B TeYeHHe HECKOJIBKHX YaCOB, OHH Me} 
* Hannpre 1A HenpoKastenHoro kap6ona- XOAAT MPH KOMHATHOH TemMmepaType 
op i plas MO CHUMKY CMeCH ero C€ KaJIBIUMT, He TOBOPA yxKe O TOM, ¢ 
acl. OHH P€3kO OTJIMYAIOTCA OT Halllero Kap! 
HaTa CBOHMH OnTHYe 
(Vz = 1,545, Np= 1,460 nan CaCO,-6H20 u N, = | 605, NV, = 1,530 
CaCO; -5H20). er aMNG Teh al 
Ha puce. | IpHBeneHa TEpMOrpaMMa Halllero KapOOHAaTa: COMPAXKEHHEIE KI 
Bbie HarpeBaHHA WH H3MeCHCHMA Beca. B nOJHOMCOrmacHHc JaHHbIMH XMMHY 
KHX aHaJIM3OB O6€ KPHBbIe NOKASbIBaIOT HaJIHUHe B KapOouaTe BbICOKOTeMMHe 
TYPHOH BOAbI, YNalAlomMelca CKayKooOpa3Ho B MHTepBae 200—300°. Be 
Sta OTHIONb He acopOuMoHHan. HeOonbmioli aksorepmuuecknit muK mpu 7€ 
TOCKOIbKY OH CONPOBOKaeTCA NOTepeH Beca MpOOLI, MO-BHMMOMY, O6ycuJIOB! 
cropaHueM OpraHuyecKOh CAM3HCTO MWIeHKH, OOBOJaKMBAIOULelt ocafloK, 0 
TOPOH TOBOPHOCb BElue. Bowbmol sHqorepmuueckuli atppekT c HauaJioM I 
900" — pesybraT Wucconmannn CaCQs, 


. _Peutrenosckue AAHHbIe Hallero Kap6onata AO HarpeBaHuaA HW Toce Har 
AOA” 


iH Wo 400° B conocTaBJIeHHH C JaHHbIMH JIA STAJIOHHOTO KaJIblluTa mpHBe- 
ib] B Taw. 2. 

CoBOkynHOCTb MPMBeJeHHBIX (baKTHYeCKHX JaHHbIX C NOMHOM ompezenen- 
oTbIO YKa3bIBaeT Ha TO, UTO KapOOHAaTHbIe HOBOOOPa30BaHHA Co Ha 03. Mcchik- 
Jib B 3HAYHTEIbHOH YaCTH CJIOXRKeHbI HHTCHCHBHO FHAPaTHPOBaHHbIM KaJIbILH- 
M, KOTOPbIH B YCJIOBHAX XPaHeHHA Ha BO3LYXEe ABJIAETCA OTHOCHTEJIbHO CTOH- 
M MHHepaviom. IlozoOHbIe OOpas0BaHHA JO CHX Mop He ObWIM OMHCAaHE!. 


VWuctutyT reoioruu pyQHbIx mecTopoxennit, Tloerymusio 
nerporpaduu, MuHepasoruu uv reoxuMuH 29 VII 1958 
Axayemuu Hayk CCCP 


WHMTHPOBAHHAA JIMTEPATYPA 


atpees, Tp. Kupruscx. sxem. COJIC AH CCCP, 1935. * J. John- 
Much wilt) ER eDem Wik! Iiamsropty sy Aim: Jaescia 4 leAcoe (1916): 
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Jloknay bt AnayeMunu HaykR cccP 
1959. Tom 124, Ne 2 


ITET PO PAH] 


JI. C. KYJIAKOBA 


© MVHEPAJIbHOM COCTABE COBPEMEHHDbIX OCAJKOB 
BOCTOUHOFO NOBEPE)KbA lOPKHOTO KACIIWA 


(IIpedcmaeaeno axademuKkom I. H Ilep6axosem 21 V 1957) 


IOxkHyio YacTb MOBOAHOrO CKMOHa BOCTONHOTO noGepexba KacnnlicKoll 
mops B.I]. Barypuu (?) OTHOCHT K LMPKOHOBO- JCTeHOBO- POrOBOOOMAHKOBK 
QMLOTOBOM WIM, COKPallleHHO, WeeKeHCKOH TeppHleHHO-MHMHePa/lOrHyecKg 
IpOBHHWMM, MUTaHHe KOTOPOH, MO ero MHEHHIO, CBA3A4HO C pa3MbIBOM KDpacH( 
nBeTHoli Tommu Uenekena. C . I. CapKucan (*) BbieaeT BOCTOUHOe noOepexke 
Kacnulickoro MOpA Kak MpOBHHILMIO, XapakTeph 
3YIOULYHOCA poroBoh OOMaHKOM, CBe2KHM anny 
TOM, PpaHaTOM C MpHcyTCTBHeM MHOra AMCTeHE 
cok u cTtaspounta. Ilo pa6otam J. M. Cyuet 
MaHoBa (”) pacCMaTpHBaeMbIM paHOH MonajaerT 
culenyioulMe TeppHreHHO-MHHepasOrMyeckue Mp 
BuHinu: 1) mpuOpexHbie y4acTKH OT LIMpoT 
r. Kpacnopogcka 40 Unkuuliapa pacnonaratorc 
B mpefenax Unkuuiiap-KpacHoBogckonH Tepp: 
PeHHO-MHHepasIOrHueCKOH MPOBHHIMH, Ha3BaHHC 
UM CJIOAMCTO-aMpHOOJOBOH HW XapaKTepH3yrtoule! 
Ca mpucyTeTBueM OuMoTHTa, MyCKOBUTa, ampuOou: 
IWMpKoHa, pyTHla u aHruyputa; 2) Gomee ray 
KOBOJHbI€ YYaCTKH, JexKaulNe ceBepHee oO. Ory] 
YMHCKOFO, MOMakaoT B 9MHAOTO-cIOAMCTyIO Mp 
BuUHUMIO; 3) 1oxHeEe O. Oryp4HHcKOorO. pacnou 
raeTca MHpOKCeHO-aMHOONOBaA MPOBHHIHA C Mp) 
CyTCTBHeM MarHeTHTa —HJIbMeHHTA. 

Boctrounbim oTpsqom MopcKonw reoslornyeckt 
askcnequunn Wncruryra reomormuecKHx Haj 
AH CCCP Bs 1951—1953 rr. nponsBoqnsacb rpy 

TOBAA CbeMKa MOABOAHOFO CKJIOHA BOCTOUHOrO 1 
Puc. 1, Kapra TeppareaHo- 6epexba LOxHoro Kacnua go rayOunpt 50—70 | 
MHHepaJIOrHYeCKHX IIDOBHH- 
aufi. Touxamn oOosHauern © UWGTbIO BBIACHCHMA, BellLeCTBeHHOTO |ICOEra 
MeCTOMOJIOXKeHHA UCceMoBaH- COBPeCMCHHBIX OCaJ{KOB ObIIH IIPOH3BeCHbl M 
HbIX OOpasyoB: a@— Kpacho- yepasOrH4YeCKHe aHaJIH3bl OOPaslloB MOBepXHOC 
BokcKas, 6 — YHKUNIAPCKaA,  porg COM FPYHTOB H OOpa3lOB KOPeHHbIX MOpo 
6 — IIpnorypunckas TpoBHH- 
mee BbIXOMAMLHX Ha He. Beero Obluio mpoaHamu3up 
BaHOo 95 oOpasuoB. MuHepamornmueckHl aHaHu3 Mp 
u3sBoqMica 10 mMetoty A3HMM c mpexBaputenbHbim yaneHuem kapOouHaT: 
H TOCJIELYIOULUM MHHepaOrMuueCKuM aHaJIH3OM aJlIeBPHTOBOH cbpakiunn. AH 
AUS3bI pOu3BOAMIUNCb coTpyqHukamu A3HMU LT. tO. Pomanosor u I. VW. Oem 
HOBOH. 

Ha nmogBoqHom ckyI0He BOCTOUHOrO NOoOepexba TOxkHOoro Kacnus pacnpoctp 
HeHbI Pa3JIMYHbIe THIbl TPyHTOB, OT FpyOosepHUCTbIX PaKYLICUHO-OO/IMTOBI 
M€CKOB JO TOHKMX KapOOHaTHbIX HWIOB. Ocayku STOrO yuacTKa CKIOHA Xapaki 
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MSYIOTCA BbICOKHM COfep2KaHHeM KapOOHaTa KaJIbIMA, KOTOPbIi NpHcyTCTByer 
Wecb B BHeE NeHMTOMOpHOrO WJla, MHOFOUNCIeEHHOH HW pasHooOpasHOl WeOk 
| OuTOH pakylun, MUKpOdayHbl, OOJMTOB H KOHKPelHii, OOpasoBaHHbIXx clle- 
[CEHTHPOBAHHOM PakylleH HW OOJIMTOBbIMH 3€pHaMH, a TaK2%Ke KOPKH COBPpeMeHHOK 


(CMCHTAaLlHu. 


CepepHble yuacTKH MOABOAHOTO CKJIOHAa OT 
/IbCKOFO B Tpeselax OXBa4deHHbIX IpyHTOBOK 


[OKPbITbI rpyOosepHHuCTbIMH 
CaKaMH: XKEJITbIM pa3sHOosep- 
IMCTbIM PAK YUIC4YHO-OOJIMTOBLIM 
IeCKOM C TrpaBHeM, TaJIbKOH, 
Ja3SNIMYHOH WenoH uv OuTou pa- 
cylleH, KOTOpad uHOrya oOpa- 
yeT MOUTH UHCTbIeC POCCbIIIH. 
da nofBoqHOM MposouKeHHH 
<pacHoBoscKoro mMouJlyocTpoBa 
)OHaKAIOTCA MIMTbI pakyuiey- 
{0-OOJIMTOBbIX M3BECTHAKOB, a 
y mosmyocrpoBa Uesexena uMe- 
OT MeCTO BbIXOJbI TINH. Yuact- 
<H MOJBOMHOFO CKJIOHA 1OxKHeEe 
UMpOTHI ByIKaHa Seen Oy- 
‘Op MOKPbITbI CepbIM H CBeTVIO- 
epbIM KapOOHATHBIM HJIOM. 3a- 
JagquHee o. OrypunHcKkoro, Ha 
“my6uHax 20-25, 30—35 M 
1 OObUIe OTMAaraloTCA MeJIKO- 
;ePHUCThIe FPyHTbI— HJ uM Mec- 
IAHHCTHIM WI. 

Mbt mpovu3sBeu MHHepaso- 
‘MUeCKHH  aHaH3 pa3JINUHbIX 
rMm0B TpyHTOB BCero palioHa 
AccsleqoBaHua (pac. 1). Kak 
10Ka3aIH JlaHHbIe aHaJlH30B, 
ojepxKaHHe wlerkOH cpakilnu 
3 ayleBPHTOBOH YaCTH OCcaslKa 
<oneOneTca oT 75—80% jo 
100%. B cocrapserKoH dpak- 
IMH BXOMUT KBapll, MOJIeBbIC 
umaTbl, OOJIOMKH NOpod, HHOT- 
ja xJOpHT uw TuiayKoHHT. B 
socTaBe TsH2KeOM dpakUHH 0O- 
Japy2KeHbl: aBruT, MONCH, 
poroBad OOMaHKa, TPeMOJINT, 
AKTHHOJIHT, OHOTHT, 3e1eHan 


“10a, WMPKOH, PYTH, TypMaMH, TpaHnaT, OapuT, MWeeCTHH, AMCTCH, 
IMMAaHHT, CTABPOJIHT, THT@HKT, WOK3HT, IMHOT, MMPHT, 

ConepxKaHve MH pacipefseieHne OTAeCIbHbIX MHHEepaslOB 
—AICBPHTOBOM YACTH OCAaKa MIpeACTAaBJeHbI Ha PHC. 2: 


eo 


PaccmaTpuBaeMbli pavOH xXapaKkTepH3syeTtca 
lutauue TeppHreHHbIMH KOMMOHEHTAMH OCA 


MbIca Kapa-Cenrep jlo 6aHKu 
CbeMKOH ruryOuH (90 50—70 m) 


| aly 
=) 
| AM@H BO Abi NAPOKCE Hbt = Anes 
' =: £. 
van | =k 
ESSSS== tt 
——_— 9 Uy} {8 if ih 
yf I 
= Sati 
SSS =I | | 
al 
= l =| 
CMD <107. Gyo» 5.0 GM -o <0 GE - 20%, 
(0 10- 20%. > 30". 
NwPHAT. 
eek “EME ee ee ae 
4 
aay 2 
© 
"| =. (Pp 
A\ 
— (aan 
<1%, 53-10% MT Bapxt » uenectm: 
= Es E0-10'% FE) 20-30% Titdo-s 33:33) O- 10% 


(0) 1-3% QM 10-15, 
Re HBB - 15", 


Puc. 2. Kaptsi p 


E5-2a07 Ml > 10 +, 


> 30% 


acnpeesIeHHA UH coyepxKaHHA MUHE- 


(TT) 10-207.) > 30°. 


PaJIoB B COBPeMeHHbIX OCaKaX BOCTOUHOFO noGepexba 


foro noGepexkba FOxKHoro Kacnua mpoucxoyHT 


—46pasneli, pasMbIBa BbIXOMALIMX Ha JHE KOPCHHBIX nopo — H3BeCTHAKOB H 
6auku Jlupanopa, GaHku K1aHoBa, OaHKH 


3bIOPOCOB TpPA3eBbIX BYJIKAHOB 0 
PacnOsOXKEHHBIX B STOM PaHOHe ( 


PyOxkuna u OaHKu Tpa3ubit BysKaH, 


A TaKxKe IIPHHOCAa MaTepHaJla JOJIOBbIM NyTeM. 


Ilpu avanuze MOCTpOeHHbIX HaM 
1aeTCA JIBa CaMOCTOATEJIbHbIX PaO 


lOxuoro Kacnus 


CHUJI- 


rulayKOHHT. 
TAKeIOH pakUHH 


OTCYTCTBHeM PpeYHOH CeTH. 


JIKOB MNOABOAHOTO CKNOHA BOCTOU- 


3a cueT pa3spylueHusa OeperoB 
rvinH, 


35 6 
ee 


MW KaptT pacmpocTpaHeHuA MHHepaJIOB HaMe- 
Ha, MMerOULHX pa3JIM4HBbIC NUTAalOuLMe Mpo- 
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gunimn. CepepHbiit pavoH OXxBaTbIBaeT 10xKHYIO YaCcTb die sate ose 
Kpacnopofckoro mosyocTpoBa, yuacTKH Ha, IY gos aches K ec. : 
My 3aJIHBy H NOABOLHbIN CKJOH MOyoOCTpoBa Yenexena. CeBepHoH paHull 
erO ABJIAETCA CPaBHHTCJIbHO MCJIKOBOAHbIK NOJBOLHbIM BbICTyYN, OKOHTY PCHHbl 
y300atamu 30, 40 u 50 Mu ABJIAIOULNLCA MOLBOLHbIM NpOMOJ2KCHHEM norpyxa 
rouleroca Ky6a-Jfara. 

}Ouuan Ppanulla NpOXOAHT MO OxKHOM 
nomyoctpopa UemeKena. SToT palou Noy 


y CKIOHY MOABOAHOTO MPOMOJKEHH 
yaeT MUHepaIbHOe MHTAHHE OT Pas 
pyweHHA MOpod, cular aloulnx 


Ta6auna 4 KpacHoBogcKuli nouyOctpos, 

BemectBennbiit cocTaB o6pa3loB H3BeCTHAKa H TJIMHbI,  CEBEPHOE KPbI/O K y6a- Jara 
coSpawHbIX Ha MOLBOAHOM cKsIoHe KpacHoBpopcKoro MW BbIXOLALLUX B palione Kpa- 
noyoctpopa uv Ueviekena CHOBOCKa Ha MoulyocTpoBax 


Illax-ayam u Yopa uspep- 
YKCHHDIX MOPOL, NmpeAcTas- 
JICHHBIX KBaPILeBO-HOPHTO- 
BbIM MOP(UpHTOM, KBapLleBo- 
CJIIOQMCTbIM JMOpHTOM, KBap- 
—_——_—_—__ esbim mopdupom H MYyCK® 
BUTOBbIM rpaHuTom (7). Ilo- 


H3BECTHAK 
OG6p. Neo 2114, 
H3BeECTHAK 
O6p. Ne 1978, 
U3BeCTHAK 


Mexannuecknit COCTaB 


Ppaxunsa >0,25 mm 2,5 5,93 20,0 —_ 0,19 cTynieHve B ocajlOK pane 
0,25—0,10 mm 7,9 6,66 51,25] 0,38 4,09 
0,10—0,01 mm 8,75 | 80,83 | 22,50] 41,87 7,54 OCHOBHbIX MHHEPpaJIbHbld 
<0,0) mm 81,25 | 56,68 6,25 | 97,75 91,18 KOMNOHEHTOB H aKILeCcop: 


XumuyeckuHh cocTaB 
HepacrsopumMaa = 
yaCTb 4 6 4 79,8 77 


Cogepxanne Kap6o- 


HbIX MHHEPpaJIOB CBA3S AHO Tak: 
2Ke C Pa3MbIBOM BbIXOJAUIH? 


HaTOB 96 94 96 20,2 23 3 
Mie baoeteeeen B palione KpacHoBoscKors 
Sulteesae 85,72 | 89,19 | 88,89 | 93,34 | 88,72 noslyoctpopa Ha Oepery } 
ei Kan aku , , , > , 
ion ae 50 50 32 52 44 OOHaKalOuLNXCA Ha DHE Apes 
pees ns te 25s | Boe <a) 1, aie sees HeKaCNHHCKUX H3BeECTHAKOB 
Peete et Moe A ry ea ri ee BPW Ga ib 4, oO Pe R OBS Yenexena @ 
DE ee : ; , ; rauu. JlaHHbie O BeuLeCTBeH 
Ronee: o6maHkKa 8 4 6 6 8 HOM cocTaBe 9THX MOpdO; 
PeMOnHT Sa Es 
Axrinoane 3 : ‘ : mpuBelenbl B Tad. 1. O6 
EPHT — — e 
Buoritr 3 7 s! ‘ = pasen Ne 2138, s3aTbIi | 
eyicHad conga 3 1 7 = 
} ¢ EW Nos: Melee fe Mope, mpoTHB M. Kapa-CeH 


sepeH re riyOuH 
Eee P p Ha rayOune 35 M, mper 


LenectHH 7 ¥ : é = cTaBseT coOoH BalyH Hi 
Pe cae Sm eel as ety | ogee po pakylWe4HO-OOHTOBOrO  H3 
eens ah ve i = = BecTHAka; OOpasen Ne 211. 
1 
1 leo 40 15 6 16 12 B3AT B MOPe HECKOJIbBKO 1O*K 
Agsaaan fi A ; os an Hee cTaHuMH 2138, Ha ray 
aia Ae erate = = Oune 34 M H_ Npefctapwe 
Craspomut 2 i { omno | <i TaK2Ke OOJIOMKOM pakyIWeuHC 
3ePpHO 
ee 10 12 2 a 2 OOJIMTOBOrO H3BecTHAKAa. O€ 
Pea 7 20 os | 22 26 pase, Ne 1978 BAT Ha ruty 
Buisetpesbie sepHa| 7 6 29 31 22 OuHe 20 M MpOTHB Kpacue 


BOACKOH KOCbI HW MpecTak 
JI€H PaKYUWIC4YHO-OOJHTOBLIM H3BeCTHAKOM. OOpasibi NeNe 1850 un 1892 Bsarbi 
rayOuH 10 nu 11,3 mM BOMH3H MONyocrpoBa Uenekena u MmpeycTaBJieHbl TvIMHOt 
Jia sto _KpacuopogcKol TeppHreHHO-MHHepalornMyeckoH NMpOBUHUHH (pu 
1, a), XapaKTepHo BbIcoKoe cofepxKaHHe snuJoTa uv WoH3sHTa (Gompuie 20% 
poropoi o6maHku (0 10%) npn oOx3aTeIbHOM MpuCyTCTBHH MHPOKCeHOE 
TPeMOJIMTa H AKTHHOMUTAa, a TakxKe OapnTa, WeecTHHa H THTAHHTa, KOTOPb 
He BCTpe¥eHbI B OCaMKax Oovlee CeBEPHbIX HW IOMKHbIX yYaCTKOB CKIOHA, FOxKHa 
4YaCTb NOABOLHOTO CKJIOHA BbIJeIAeTCA BO BTOPylIO TeppHreHHO-MMHepasor 
YeCKy10 NPOBHHUHIO, Ha3BaHHylO Hamu UnkuuiapcKor (puc. 1, 6). Munepam 
Hoe MHTaHHe STOFO palOHa MpOHCXOANT 3a C4eT pa3MbIBa OeperoB HW NMpPHHOC 
3010B0rO MaTepHaya C CYL. 
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'B TaxKxenoh dpakuun ocaqKos 3Toro yuacTKa CKJIOHa yBeJIMuMBaeTCA comep- 
(HHe poroBoH OOmMaHKu (GOonbme 10%), cmonb, MarHeTuta u WIbMeHHTAa, 
ABMAIOTCA NMPOKCEHbI W TaKXKE MPHCYTCTBYIOT IMHAOT MU WOUSHT, HO CoLepxKa- 
€ 4X yMeHbIWaeTcH. Kpome Toro xapakTepHo BbICOKOe coxepxKaHne IMputa. 
'K sanayy or ocrpopa Orypunuckoro o6oco6uinetes CamocToATeNbADIti pavou 
ic. 1, 6). Snecb OTAeAbHBIMY U3ONMPOBAHHDIMH pyr OT Apyra nATHaMu cpeln 
yOo3 ep HucTbIXx OTJOXEHHH PaKYIWEYHO-OOMTOBOrO Mecka HW pakyluH BcTpe- 
‘OTC NeCUaHUCTbIM WI W WJI, NPHYEM MOABMEHHE 9THX TOHKOZEPHHCTHIX OCar- 
B He CBA3aHO C OTPHLAaTebHbIMH (POpMaMH pebeda. 

Ha Gepery ocrposa vamn BcTpeveHbi PMnHUCTbIe FaibKu, uMeIOULHe IIJIOCKYI0, 
PyrlytO WIM OBavibHy!o d@opmy. Muvepasibybili cocTaB OcagKoB STOrO paliona 
MMUaeTCA OT NpHe*waulHX K HeEMy yUaCTKOB Ha. Tak, 30eCb OTMeuaeTCA Ooub- 
‘€ NO CpaBHEHHIO C OKPy2KalouMMH OCaKaMH COJepxKaHue PAA MUHeEpavios: 
PKOHA, CJIOMbI, MarHeTHTa HM WJIbMeHHTa MH, HAOCOOPOT, YMEHbILeEHNe COMep2xKa- 
A SNuMOTa, WOHSHTA M POrOBOH COMAaHKU, HavlM4ne NupHTa u aHrusputa u 
CYTCTBHE MMPOKCeHOB. OTH OCOOeHHOCTH JalOT BO3MOXKHOCTh Mpesnosarath, 
) B 9TOM paHOHe Ha JHE CCTb BbIXOAbI KOPCHHbIX NOPOA, BUAMMO PvInH. 
Yuactok ucceayemoro paioua, npyviexauni K ceBepHol nonoBpune Kpac- 
BOACKOrO MOJYOCTPOBa, B OTMMYHE OT IOX%KHEE PACNOMOMRKEHHbIX PalOHos, 
PakTepw3yeTca OOJbIUMM COep2xKaHvHeM TYPMasIMHa, WupKOHa, MarHeTuTa 
HJIbMeHHTAa. 

H3yyenne MMHepasbHOrO COCTaBa COBPeMEHHbIX OCALKOB MOABOAHOFO CKJIO- 
BOCTOUHOrO NoGeperxkbs [OrxKHOro Kacnua noKasas0o, TO: 

1. OcHoBHbIMM MCTOUHHKaMM TeppHreHHOrO NHTAHNA COBPEMCHHBIX OCAKOB. 
AAeTCA aOpasua OeperoB uw NpuHOc 3o0BOrO MaTepHasa. CoBpemeHHbIe OCaL- 
COMep2KaT KOMMJIEKC MHHEPalOB, XapaKkTepHbIxX Wiad Ky6a-Jlara u oco6eHHo 
A MarMaTHYe€CKHX MOPO, 3aleraroulNx B Ape KpacHoBoyckon cTpyKTypbl, 
e. cHoc c Ky6a-J[ara B 1oxKHOM HanpaBseHHH MpOoucxOsNT u ceryac. 

2. Hanuune rpa3eBbix ByKaHOB 6aHoK JInBaHopa, Ty6Kxnua, PK qanopa, 
ASHbIN BYJIKaH H HX BbIOPpOCOB COyCJIOBMUBaeT MOCTYMVIeHHe B OCaOK ]oO- 
MHUTCJIbHBIX MHHePaJibHbIX KOMMOHCHTOB. OKa3bIBalOT BJINAHHE BbIXOJbI 
He KOPeHHbIX Nopor. 

3. Ha cosepxaHne MUHepaJIbHOH YaCTH OCALKOB 10XKHOFO MCJIKOBOIIbA, KPOMe 
ePOBOH aOpasuu HU ZSOOBOrO NpHHOca MaTepHasia U3 CpelHeasnaTCKUX Nyc- 
Hb, a TaKKe HaIMYNA DeHCTBYIOWWMX PPAZeBbIX BYJIKaHOB (Ganka IpxAsHbIi 
1KaH H OeperoBble), BOSMOXHO BJIMAHHE MpHHOCAa MaTepHala C tora, C FOPHbIx 
1eh Mpana. 


WuctutyT okeaHonornu Tlocrymn.a0 
Akafemuu Hayk CCCP 14 V 1957 


UHTHPOBAHHAS JIMTEPATYPA 


1B. Il. Baty pun, Tlerporpaduyeckuu avamM3 reomoruyeckoro Mpollsmoro Mo TeppH- 
HbIM KOMMOHeHTaM, M3y. AH CCCP, 1947. 2 A. 3aHues, Tp. O6m. ecTecTBoucn. npw 
aHcK. yHuB., 13, B. 2 (1884). *JI.C. Ky maxosa, B.T. Puxtep, Ilpupoga, 
1955). ~*C. Ff. Capkucsn, Tp. Aner. nedra AH CCCP, 1,5. 1(1949). ° B. ®, 
ioe 6 eB, JAH, 86, Ne2 (1952)) 8 Bo ©. Cononbesn, J.C. Ky 14akoBa., 
1,95, Ne 6 (1954). 7. M.Cyaetmauos, Hsp. AH Azep6 CCP, s. 1, Ne 2 (1947) 
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Jloxnzaygm Akagemun Hayk CcCcP 
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eed ee eee 
|A. UM. OJIbIUAHCK uv], B. B. HBAHEHKO u A. B. XPOMOB 


O PACTBOPHMOCTH CEPHMCTOrO CEPEBPA B BOJHbIX PACTBOPA? 
HACbILI[EHHbIX CEPOBOJOPOAOM 


(ITpedemacaeno axademuxom J]. C. Kopsxcuncxum 19 VIII 1958) 


Cornacno reomornmueckum HaOM0,eHHIM, MHOrHe MecTOpOxAeHHA CybpH) 
HbIX MUHepasloB OOpa3z0Ba/IHCb H3 TOPAYHX, TePMOAMHAMHMMYECKH ycTOHUMBB 
BOHbIX PaCTBOPOB, COMepxKaulMX OHOBPeMeHHO Cepy HM COOTBETCTBYIOUL 
Metanbl. Takoe mpesctasenue 06 wcTOopHu OOpasoBaHHA PHpOTepMaJIbHB 
MeCTOPOXKACHHH CpaBeAVIMBO JIMIb Mp yCJOBHH JlOcTaTOUHOH pacTBOPHMOCT 
cybpuoB B pyooOpasyioulux pacTBopax. 

Mexkily TeM, HMeBLIMECA 10 MocseqHero BPeMeHH JMTEpaTy PHbIe NAHHbIe yKask 
BaJIH Ha HHYTOXAKHY1O pacTBOpuMOCTb CybtpusoB (nopadKa 10-°— 107!? moa/n(?) 
OHako Mpu eTaibHOM paccmoTp 
HHH OHH OKa3bIBaloTcaA B OOJIbLIH 
CTBe CJly¥aeR HEMOCTOBeEPHbIMH (OC 
6eHHO MpH NOBbILICHHbIX TeMmepaT 
pax mopaaka coreH rpagycos) (7 
STO BbIZbIBAeT HEOOXOAHMOCTb HOBb 
SKCNEPHMeHTAJIbHbIX HCCIeOBAHH 

B Hactosaurem CooOuLeHHH MpHB 
JATCA pe3ysIbTAaTbl OMpedeeHuA pa 
TBOPHMOCTH CepHucTorO cepebpa 
uHTepBase Temnepatyp 25 — 16C 
MNOMYYEHHbIE MPH HMCMOb3OBaHHH P 
jWMOaKTHBHOPO u30TONA cepedpa Ag” 

VUcxomupie mpenapaTbl oun 
JIMCb OT BCX BO3MO%KHbIX pally 
AKTMBHbIX MpHMeceH AOOaBJIeHHeM 

00 200 300 400 S00vac. pacTBope) Oombuioro KOH4eCTBA C 
(pobomkumebHOciMa Ofelia —- OTBETCTBYIOULMX CTAaOHJIbHbIX 301 
MOB WH MOCeAYIOULWM JBYyKpaTHI 

Puc. 1. Pesyratbl onbiros no onmpesenenmo = gc anK IEHHEM AgCl. 


pacTBOpHMocTH cepHucToro cepeOpa mpu 25° ° 
B) PacTBOpax, HACbIUIGHHbIX CepOBOJOposoM. Ip 25° onbitbi MpoBowMIHCh Bs 


OGL vetedan wirencit KPbITbIX KOIOAX, CHaOXKCHHbIX Mé 
HHTHbIMH MelWa/IKaMH HW Pa30BOH KO 
: ‘ mMyHuKaunen. Ilepea nyckom yctaHt 
KH BOS]LYX H3 HE H H3 PaCTBOPOB BHITECHAUICA MPOMOJKUTEbHbIM MpOLyBaHH 
a3oTa. Ilocne nepemMeliuBaHua pH HeMmpepbIBHOH Nosave CepoBosOposa B TeYeH 
48 uac. u orctanBanua (244ac.) 6e3 HapyileHua TepMerHuHOCTH NpHOopa ore 
palacb mpo6a nmpo3spayHOH %KUAKOCTH JIA pamMomeTpuyeckoro onpeseneH 
KOHWeHTpalun Ag. AkTuBHocTb mpoObl O6bl4HO 3aKI04“aach B mpenel 
2—3 tTpic. umn/MuH. Konuentpattua cepe6pa ycTaHaBMBalacb CpaBHeHr 
PaqHOakTHBHOCTH MpoObl H CTaHapTHoro pactBopa. Jlanee mepemelinBat 
BOSOOHOBJIAJIOCb, H BCe ONepalluH MOBTOPAMHCb. 
Ha puc. | npupezenb! pesy/bTaThl ONbITOB C apreHTHTOM, CHHTeSMpoBaHAbIM 
AgCl B armocipepe HS npn 600° (kpupple / u 2) 4 ocaxkeHHbIM Hemocpeg 
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Konuenmpauua cepebpa 6 pacmbope 


BeHHO B KONGe Ag.S np mpomyckaHwm yepes pacTBop CepoBoopoya (KpHBBIe 
3—7). Vicxogubie pactBopbi Bo Bcex onbitax cogepxamu NaCl (0,1 N) 4 pas- 
MMYHbIe KOHWeHTpauWH NaOH um HC). Besugunn: pH stax pacTBopoB nocze 
TACHILLCHHA CEPOBOAOPOLOM, W3MePpeHHbIe CTeKJFHHBIM SJIEKTPOAOM, yka3aHsI TIpH 
KPUBbIX. KOHWeHTpalluA CepeOpa B pacTBope Hay OCax- 
MeHHbIM CY Jib(pHOM YMeHbIUaeTCA C yBe/IMYeHHeM mpo- 
ROJKUTEIbHOCTH onbira. B cayuae apreHTuta KOH- 
WeHTpalil MeJIeHHO HapacTaeT, OCTaBascb, OJHaKko, 
MeHbIWe, Y€M AA OCaxKJeHHOro Ag,S (cp. KpHBble 
H 7). ITOT MeJVICHHbI POcT CBA3AH C MaJIOH CKOpOcTbIO 
pacTBOpeHHA apreHTHTa. Kora B OHOM 43 OMBITOB 
(puc. 1, /) Temnepatypa Gbima nogHAta jo 45° (y4a- 
C1OK KpHBOK ab), BOspacTaHHe KOHWeHTpauwun Ag ycKo- 
puoce (fccT 3a 108 vac. or 0,8- 1075 no 2,45- 107 r/a). 
[locne cruxkeHHa Temnepatypbl qo 25° KoneHTpauuaA 
Ag 3a 48 uac. ynana po 2,0-10°5 r/n (yuactoK bc). 
Takum o6pa30M, paBHOBeCHai paCTBOpHMOcTb apreH- 
ruta mpw 25° wu pH 5,5 mexur B mpefenax (0,8— 
m0) 10-§ rn. © 
YMeuHbIeHHe CO BpeMeHeM KOHUeHTpanun Ag’ Hay 
ICaKNEHHBIM CYJIbDUOM COOTBETCTBYET, MO-BHHMOMY, 
YMEHbUICHHIO PaCTBOPHMOCTH MO Mepe YMeHbIIeHHA 
qucnepcHoctTn (cTapeuHa) ocazKa. IloBbienve Temne- 
DaTypbI NO 45° BonbITe c OcaxKZEHHBIM AgeS (puc. 1, 4) 
IpHBeO K OOlee HHTEHCHBHOMY MaeHHi0 KOHILeHTpa- 
HH cepeOpa B pacTBOpe, 4TO BePpOATHO, CBA3aHO 
» OobuUIeH CKOPOCTbIO CTapeHHA OCaKa (yuacTOK ab). 
TocnenoBaBiuee 3aTe€M CHHXKeHHE TemnepaTypbI No 25° 
‘yuactoK bc) Malo cKa3an0cb Ha XapaKkTepe KpHBO;. 
Bo Bcex culyuanX KOHLEHTpallua cepeOpa B pact- 
30pe mpu paBHbiIx pH Ooubue Hay OCaxKCHHbIM CYJIb- 
DHOOM, 4YeM Ha KPHCTaJIMYeCKHM apreHTHTOM. 
TlomyueHHan 3aBHCMMOCTb pacTBopuMocTH AgeS oT 3 
<HCJIOTHOCTH HCXOQHOFO pacTBOpa — NOJIOrHH MMHH- 
AyM mpH pH 3 u Opictpbid pocT c yBetHyeHHem pH 
lo 7 — oueHb O1H3Ka K pe3yJibTaTaM TpeszBelia Hu ? 
eneHcTpHkKa (3), KOTOPbie Onpees1AJIM PACTBOPHMOCTh 
carKMeHHOro AgeS TeM Ke MeTOJOM, HO NOJIb30Ba- 
IMCb CTaOHJIbHbIM CepeOpoM UH KOJIOPHMeTpH4YecKHM 
‘HaJIM30M. CoBnafleHve xXapakTepa 3aBHCHMOCTH pac- 
BopumocTu oT pH pactBopa MOXeT CJIYKHTb NOL- 
Bep2K JCEHHEM BbIBOa STHX ABTOPOB O TOM, YTO pacTBO- Y 
uMOCTb AgeS B pacTBopax, cojep»Kallnx HeS, o6yc- 
OBJIeHa OOpa30BaHneM KommekcoB Tuna AgHSu Ags. 
Jia mpoBeweHuaA ONMbITOB MPH MOBBILICHHBIX JO 
O0—160° remnepatypax Opi nocTpoeH mpHOop (puc. 2), _puc. 9. TIpu6op naa onpe- 
MOMOUbIO KOTOPOrO PaCTBOPHMOCTb PaAHOAaAKTHB-  jenenna pactBopuMocTH pa- 
Oro BellecTBa ONpesesaach 6e3 OTOOPa MpOObI, He- AHoakTHBHbIX BeULeCTB. 
OCPeACTBEHHbIM H3MepeHHeM AKTHBHOCTH pacTBOpa. Oopachenue B Texcre 
[ccleqyemoe BeulecTBo / moMellaeTcCA MexKAy IByMA 
BapleBLIMH (buJIbTpaMH 2, BIaAHHbIMH B KBaplleBytO aMIlyJly 3, HMerOULy10 
OpMy yJWIMHeHHOM 3aMKHyTOH meTiM. Ammysia C NOMOM[bIO MaTpyOKoB cHa- 
AMKACTCA TBEPbIM BeULeCTBOM (M@%KLY PHJIbTpaMH) HM PacTBOpOM (cBepxy), 
Ha CBHHILOBOM (JIA YMeHbINeHHA (OHA OT HCXOAHOFO pavOaKTHBHOTO Beule- 
Ba) BKJlajpuue 4 NOMeulaeTCA B CTpOro (UKCHPOBaHHOM MOJIOXKeHHH B Harpe- 
iTeb 5. Harpepateib cocTouT 43 MeAHOH TPyObl, CHaO%KeCHHOH HUXPOMOBOK 
IMOTKOH UH acGecTOBOH H30/AHeH 6, H MOMELLaeCTCA B KOMKYXe, OXJa%KaeMOM 
IO C HOMOLLbIO MCAHBIX TpyOOK 7, NPHNaAHHbIX CHapyxKu. PaqnoakTHBHOCTb 
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pacTBopa M3MepsxeTcaA Y-CUeTYHKOM 8, HaXOJAWMCH B CBHHIOBOH 3alllHTe (He 
noka3aHa Ha pucyHKe). B creukaxX HarpeBaTeid H KOMKYyXa NPOTHB CueTYHKa 
pOMHJIeHbl OKHA, 3aKPbITbIe acOecTOBO M30/IALMeH M TOHKOM aJIKOMHHHeBOH 
(pobrofi. Becb mpu6op Moker MOBOpasHBaTLCca BOKPYyF TOPH3OHTaJIbHOH OCH 
Ha 90°, IPH 9TOM YaCTb KUAKOCTH M3 NpaBOrO KOJeHa aMNYJIbl NepeTeKAacT B Me 
poe. IIpu BosBpalleHHu mpHOopa B BeEpTHKa/bHOe MOJOMKCHHE yPOBCHb 2KHJLKO- 
CTH B JI@BOM KOJIeHe AMNYJIbI OKa3bIBaeTCH Ha 8—10 cM Bblle, YCM B NpaBoM, UTC 
co3aeT PasHOCTb aBJIeHHH, OOeCIeuHBaIoulyto (busipTpoBanHe 2%KHAKOcTH. Ile. 
puoguyeckoe noBopaunBaHHe nmpu6opa co3jaetT LMP KY J1 LMI >KHIKCCTH B MeT- 
ne ammyJibl. C NOMOULbIO ABTOMATHYECKOrO YCTPOHCTBA npH6op nopopaunBaeTcs 
Kable 8 MHH. WH OCTa€TCA B FOPH3OHTAJIbHOM NOJIOXKEHHH OKOSO 30 cex. Tem- 
neparypa W3MepHxeTCsA TepMONapaMH HENOCPEACTBEHHO y (@UJIBTpOB H B CepeAHHE 


UMM [Mun 3 “ ao a 
ane Pusey ria fH 50) ha 
1500 Pra 100+ HAO hf. GU Uy 


é 4 6 6 10 cys. 
NpodomkumensHocine onsima 


Puc. 3. Tpacbuk onpesenenua pacrsopumoctu AgeS npH MOBBILIeHHbIX TeM~ 
nepatypax 


HarpeBaTesa. O6moTka nocweqHerO HaBHTa TaK, 4YTO Pa3HOCTb TemMMepaTyp Ef 
pa3IMUNbIX TOUKAX He MpeBbluaeT 2—3°, Cama HUu3Kaa TeMNepaTypa nomAep: 
*KUBAeTCH BONH3H QHJIbTPOB, YTO YCTPaHAeT BO3MOXKHOCTbh KPHCTAJWIN3alHk 
cynbdpufa Ha cTeHKaX amnyJibl. M3mepenHve pafvOaKTHBHOCTH pacTBOpa MpoHu3s 
BOMITCA Yepe3s Karxkble 4 yaca. 

Ha pue. 3 noka3aHa 3aBHCHMOCTb padHOakTHBHOCTH HCCIeqyeMOro pacTBops 
OT BpeMeHH MPH Pas/IMYHbIX TeMMepaTypax, NOJYYeHHaA B OLHOM H3 ONBITOB 
B amayJly nomeulaica aprextuT H pactBop 0,1 N NaOH + 0,1 N NaCl, acpi 
mleHHbI HeS mpn 25°. Tlepea cyapa»keHHeM amnyJia HanOJIHAJaCb CepoBOxOpo 
OM HW BO BPeMA BCeX NOCMeAYIOULNX ONePpaluli NPOHHKHOBeHHE B Hee BOSAYyX 
HCKJIFOUaJIOCb. 

Kak BHHO H3 rpacbukKa, paqHOakTHBHOCTb pacTBOpa CHauaJia ObICTpO BO3pa 
cTaeT (YMeHbllaeTcA) CO Bpe€MeHEM MPH MOBbILNeHHH (MOHH2KeHHH) TeMnepaTy 


Ta6dauna 1 
KonteHtpauua cepe6pa B pacrsope 0,1 N NaOH + 0,1 N NaCl, HacpmmenHom H.S npn 25 


Temnepa- “i Konlertpas Temnepa- KonuenTpe 
typa, °C OXON K PaBHOBEcHIO Hua 10 rypay °C Tloaxoq K paBHOBecHIO we 
80 Harpesanue ot 25° 0,85 120 Harpepanne of 100° 2,90 
80 Ox.axyenue or 160° 0,89 120 Ox.taxkeHHe oT 140° 2205 
100 Harpepanuiie oT 25° 1,54 140 Harpesanue of 100° 3,90 
100 Oxuaxkmenue or 120° en 140 Ox.1axkgeHve or 160° 3,08 
100 Oxsaxkyenne oT 140° Line 6G Harpepanue oT 140° 4,53 


PbI, a 3aTCM YCTaHaBJIMBaeTCH Ha HEKOTOPOM OMpefeneHHOM ypoBHe. EcH~ 
TENCHHE CYTOK AKTHBHOCTb OCTaBaJaCb NOCTOAHHOH (B mpesenax OWH6OK ONb 
Ta), Mbl CUHTaJIM paBHOBecue MIpH JaHHOH TeMnepatype JOCTHrHYTbIM WH MeHAJ 
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remneparypy. M3 rpaduka BugqHO, YTO paqMoaKTHBHOCTh pacTBOpa NpHANMaeT 

mpHu aHHOu TeMnepatType NpakTHYeCKH OHO i TO 2Ke 3HaUeHHe, BHe 3ABUCHMOCTH 

OT TOrO, NpeAWecTByeT JIM H3MepeHHiO HarpeBaHuHe WIM OXxvlaxKMeHHe. Takum 

OOpa3som, paBHoBecHe AOcTHram0cb KaK pH oOxvaxKeHuu Gomee KOHICHTpH- 

POBaHHOro pacTBopa, Tak H MpH HarpeBaHHH Gowlee pasOaBseHHOrO pacTBopa. 

_ Bra6. 1 mpuseyena Kontentpa- ay 

WMA CepeOpa, HaOI0aBWaAca B TOM 0 ep 

OnbITe (HaliqeHa CpaBHeHHeM C payHo- 

AKTHBHOCTbIO CTaHJapTHOrO pacrTBo- 

pa), a Takxe JjaHHbIeé, MOyueHHBIe 

qa 80° B Apyrom onpite. 

Ha puc. 4 npegzcrapena 3aBucn- 

MOCTb PaCTBOPHMOCTH apreHTHTa npH 

100° ot pH ucxogHbx pactBopos. 

M3 rpacduka BugHO, 4TO pacTBopH- 

mocTb AgeS mpH MOBbILIeCHHbIX TeM- 

mepatypax yBeMUHBaeTCA Cc pocToM 3 4 Sie 7 oh 

pH ucxognoro pactBopa aHaJloru4Ho pH 

MOBEeHHIO PaCTBOPHMOCTH MPH 25°. Puc. 4. Sapucumocrs pacrsopumoctu Ag2S ot 
Tlowyy4eHuple pesy1bTaTbl yKa3bipa- PH Merona DarieOn oni BASING ete 

(OT, CIEMOBATEIbHO, HaTO, uTOpacTBo- "PH Taras a Peta HeS np 0° A 

PHMOCTb CyJIb:uya cepeOpa mpu Tem- 

mepaTypax nopsyka coTeH rpazycoB 

MOCTHTaeT HECKOJIBKHX MHJIJIMPpaMMOB Ha JIHMTP, T. €. MOCTATOUHO BeHKa MWA 

roro, YTOObI OOpa3s0BaHHe THAPOTePMaJIbHbIX MECTOPOMKJCHHH ApreHTHTa MOTVIO 

TIPOHCXOANTh OlaroapaA KPHCTa/WIM3allHH U3 TePpMOAHHAMHYeCKH YCTOHUMBbIX 

BOJHbIX PaCTBOPOB. 


ae 


Pacem bopumocm 
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VWnCTHTYT reoOsOrHH pyHbIX MeCTOPOxKZeHHH, Tocrynuo 
neTporpauv, MHHepaiorHH HM reoXHMHH 13 VIII 1958 
Akayemuu HayK CCCP 


IHMTHPOBAHHAS JIMTEPATYPA 


1 J. Verhoogen, Econ. Geol., 33, Ne 1, 34 (1938). #2 A.W. Onpmaucxuih, 
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Jloxnayp AkawemMun Hayk cccP 
1959. Tom 124, Ni 2 


TIOUBOBEHEHHE 


H. HW. IbSABUEHKO u 3. A. CHBUPEBA 
O POJIM ATMOC®EPHOH TIbIJIM B NMATAHMM BOJIOT 


. (II1p2dcmasacno axademuxom B. H. Cykavecoim 16 VIII 1958) 


Xora 3HayeHne aTMocepHoH MbLIM B MMTaHHH OJIMPOTPOPHBIX (BepXOBBbIx) 
6oOT UM ABAACTCA OOWLENPH3HAHHbIM, KOJIMYECTBeEHHad CTOpOHa 9TOrO aKTopa 
jlo Cux Mop BCe xe elle BLIACHeHAa HeocTaTouHO. IlepBaad NOMbITKa B TOM HallpaB- 
nenun mpunagiexut A. B. TIwuyrnny (*), KoToppi, MCnOlb3sya AaHHble 
A. Butpiua uv H. Ycosa vu MpHHAB KOJINYECTBO CO/IEH, MOCTYMalollUx C OCaAKaMU 
@KeEFOMHO Ha MOBEPXHOCTb 3eMJIM B CpeqHeH momoce EBponevicKoH YacTH CCCP; 
paBubim 53 Mr/J, a exkerolHbili yporxkalt aOcouOTHO CyxXOu pacTHTeJIbHOH MacCCbl 
paspubim 2000 xr/ra, mpHiuel K BbIBOAY, YTO 9TO COOTHOLICHHE COOTBETCTBYeT 
B OO/bIIMHCTBE CyYaeB MOKa3aTeIO 30JbHOCTH BepXxOBbIx TOpdoB. bovbu10e 
BHUMAHHE yeu paccMOTpeHuto 9TOFO Borpoca B cBoux padotax u M. H. Huxo- 
Hop (?,%), KOTOpbIi, MCNOb3yA JHTepaTypHble JaHHble, YyCTaHaBJMBaeT 
aHaslorui0 B XHMHYeCKOM COCTaBe aTMOCdepHOH MbWIM WH 3OJIbI BEPXOBbIX TOP- 
(bos, a TakxKe, Mob3ysicb pacueramu C. B. Bpyesuy o CKOpocTH BbiInaleHHAa 
aJIJIOFCHHOrO MaTepHaJla B OTKPbITbIX PaHOHAX MHPOBOFO OKeaHa, KOHCTaTHpyetT, 
UTO 3TO KOJIMYECTBO MbWIH MOXKET OOYCOBUTb 3O0sIbHOCTh Topda B 1,25%. To 
efO MHeHHIO, aTMOC(ePpHad MbWIb CCTb PIaBHbIM HCTOUHHK KPeMHHA HU, NO-BHIH- 
MOMY, a@JIIOMHHHA B 30/1€ BepXOBbIX TOPoB. SHayHTeIbHaHt YaCTb KPeCMHHA, 
dboctbopa, cepbl, MarHHA H aJIIOMHHHA, COMepAKalluXCH B HOPMAJIbHO 30JIbHbIX 
HH3HHHBIX TOPiax, TaK2%Ke MPHHOCHTCA H3 BO3LYXa, TOra KaK KaJIbILMH HW 2KEe- 
30 B OCHOBHOM lHOcTyMatoT C BOON. . 

Visyuaa B CTall\MOHapHbIX yCJIOBHAX B3aMMOJelHCTBHA Jleca H OouOTa B CBA3H 
C YCNIOBHAMH Cpefbl, Mbl €CTECTBEHHO OCTAHOBHJIHCb H Ha BbIACHEHHH POI 
aTMOC(epHOl MbWIN B WHTaHHH JIECHbIX OONOT HH3HHHOrO H BepXOBOrO THNOB. 
UccneqopaHuA mpoBoxusucb B TeyeHHe 1956—1957 rr. Ha CeBepHoi secHou 
ombITHOH cTaHinnH Muctutyta seca Axayemun Hayk CCCP, B KayHHuKoBckom 
JlecHnyuecTBe XaposcKoro wiecxo3a BomoroyzcKon oO. 

Tia ynapiupanun aTMocepHolt mbiin (BMecTe C OCayKaMH) B JIeTHee BPeMA 
1956 r. Obl HCNOMb3OBaHbI JOMReMePbl, YCTAHOBJICHHbIe Ha OTKPbITOH J1eco- 
ceke, a meTom 1957 r. — cTeKJIAHHbIe€ COCYIbI WHaMeTPOM OKOIO 20 CM, pa3Me- 
UICHHbIe MO HeCKOJIbKy WTYK NOX NOOrOM vleca B eJIbHUKe OOOTHO-TpaBAHOM 
HM B COCHAKE KYCTAPHHYKOBO-carHoBoM. B Tevenue BereTalMOHHOrO nepHosa 
BOJla H3 OXKACMEPOB H COCYAOB, B3ATAA B OMpeAeICHHOM KOJIMYECTBE, BbIMNAapHBa- 
Jlach, HW ONpefeavicd CyXOH ocTaTOK. SaTeM OH MpoKasMBasIcA, H NOWyYeHHad 
3014 AHAIM3HPOBaslacb Ha COJepxKaHHe BaxXHeHWIMX IIeMeHTOB. IlapaneIbHO 
B HeMpOKaJIeCHHOH YaCTH ONpewelANOCh OOmlee ComepxaHHe az0Ta. KomnuecTBo 
IIbWIM HW €€ KOMNOHEHTOB, BbINalaloulux Ha | ra 3a Tenubi Mepuor rosa c KUAKU- 
MH OCaJ{KaMH, OMpeeAJIOCh MyTeM Ne€PeCMHOMKeCHHA NMOJYYCHHbIX aHaHTHUe- 
CKHX JAHHbIX B MHJIWJIMTpaMMax Ha JIMTP Ha OOWLEe KOMYECTBO JIETHUX OCALKOB. 
SHMHee KOJHUeCTBO TIbWIH YUHTbIBANIOCh B MpoOax cHera, B3ATbIX Ha BCIO 
rlyOMHy CH@xKHOrO MOKpOBa B MapTe, pH CHeroMepHol cbemxKe. [lepecuer Ha 
1 ra npow3Boqusicad TaKHM %Ke MlyTeM, KaK H JWIA WeTHHX ocaqKoB. JlaHHbIe oO 
KOJIMYCCTBE 3HMHHX H JI@ETHHX OCAXKOB MO/Y4aIMCb OT MECTHOM MeTeopoviornye- 
CKOH CTaHILHH. 
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Tak Kak KO/IMYeCTBO MIbWIM, MOCTyMMBUIee Ha MOBepxXHOCTh HU3HHHOTO Hv 
IXOBOFO OOOT (CIbHHKA H COCHAKA), OKa3aIOCb IPpHMepHO OMHAaKOBLM, 
-MOTPA Ha paCCTOAHHE MexKAY HAMM OKOJIO 5 KM, MbIMpHBOAUM cpeqHHe 
HHbIC VIA Ha3BaHHbIX JByX THNOB (Tabu. 1). 


Ta6Omuna 1 


Tloctynsenue mbiin c aTMocdepHpimu ocaakamu B KajHukoBcKoM secHu4ecTBe 
Boslorogcko# 061. (B KHOrpamMMax Ha rexkTap) 


ROU eCT ES B npokaneHHom octratKe 
Buy ocamKos, HX KOJIH- N 
), 
uecTBO, T/ra 5 aS — 
se | Ge. Sig, | C20) | MeO | BO | KO 
ara 
vo Exo) 
956 Co cuerom, 1720 83,42] 40,62) 14,57) 11,08) 1,43 | 0,380 | 7,17] 2,69 
C fowxfem, 5170 ZOO ROO | AOOL| 4,04 oot 420M ade 18nd o4 loud 
WANN) 5 6 6 5 6 6 [eed 2A PAN aes tant Aa) 274) ty ee al ares PAO) ait) IO) te! 
997 Co cHerom, 2200 CoRemeU rod OO On 4-4) Onfom OPE ecnAaaleoe ao 
C nownem, 4850 LBRO (4. Iota oliMOnlOllmo,conllO. O/almonaon|| BOsoo 
BGK 5 6 6 oe 9. olla ASM Al AM elo 46,40 Me 3s | A ee) | TET |) Osi 
cpex- | Co cHerom 73,34) 35,71/10,06| 8,26) 1,09 | 0,57 | 4,80 | 3,08 
2M 3a | C j7omNemM OR | G27 ZS) || Zul aia) ss | a Oe |) BBs |) S, 7/ 
rojja 
| lXeone: “Wl Go eee [277 ,26|134 98 39,68 29,82 | One | 1,64 |14,13 | 8,65 


Kak BHJHO, FOMOBOe MOCTYMJICHHE 30JIbHbIX BeLLeCCTB H3 ATMOCHEPhI B yCJO- 
(X CpeHeTaexKHOH MOJ30HbI, K KOTOPOH OTHOCUTCA PaHOH CeBepHow CTaHMH, 
TaBHJIO Ha OTKpbiTol secoceke B 1956 r. 164 xr/ra wu nox Moorom vieca B 
7 r. 135 xr/ra. YMenbuienne MpnxoOfa 30/IbHbIX BeulecTB B 1957 r., NO-BuH- 
fy, CleqyeT OObACHHTb CCEMAHHeEM YACTH OCAKOB H MIbWIM Ha KPOHAX JepeBb- 
KOTOpPble, KaK H3BECTHO, MOryT 3aepxKUBaTb Jo 30% u Oonee BbINaqarolunx 
occepHbIX OCAKOB. 
B cocraBpe O30JICHHOM aTMOCepHOH MbWIH OKOJO OMHOH TpeTH COCTaBAeT 
MHHii H OKOJIO OHO YeTBepTH — KabiHi. Ha Jomo Kanua npuxogutca 11%, 
Hua 4% u docdopa oKono 1%. Cogepxanne xxele3a, aJIIOMHHHA HM Cepbl, 
KAJICHHIO, He OblO OnpeseeHo. Ho cya NO pasHOCTH MerK/ly BecoM BCceli 
bl H CYMMbI OIpeleJICHHbIX HAMH 30JIbHbIX BELWLECTB Ha MOJO 2Aee3a, AIIOMHHHA 
2pbl mpHxogutca 44 Kr, T. €. OKOJIO TpeTH BCeH MaCCbI 3OJIbI. 
[lomuMO 30JIbHbIX BeLeCTB C aTMOC(ePHbIMH OCaKaMU MPHHOCHTCA exKero]- 
or 8 yo 11 xkr/ra o6mero aszora. 
OrmetuM, uTo no JanHEm E. C. Bypxcepa, mpupezenupim O. A. AnexKnHbim 
cpemHee coslepxKanne B aTMoctepHbIX OcaKax mo CCCP coctapuser Ca 4,82, 
1,74, NO; u NH, 1,91 mr/a, uro JoBoubHO OM3KO K MOJYYCHHBIM HaMH JaH- 
;. CoriacyioTca Halli JaHHble 10 OOmeMy asOTy H C pe3sy/IbTATaMH aHaJiH30B 
jeBoli HM CHeroBOll BOsbI, NomyyeHHEIMU ®. Lytom (no O. A. Anexuny). 
XOTA KOJIMYeCTBO YYTCHHOH HAMM MbIWIH SHAYNTEIbHO MCHbINe MPpHHOCHMOrO 
amkamu B Huxkuem TlopomxKpe (manupie H. HM. Ycora, no O. A. Anexuny 
OHO BCE XKe CBUJCTEIbCTBYeET O CHJIbHOM 3aCOPeCHHOCTH aTMocdepbl HU B 
SBUAX BOJOFOCKOH Taliru, a CIEMOBATeJIbHO, H O CYUECTBCHHOM BJIMAHHH 
Oo tbakTopa Ha XapakTep OomoTOOOpasOBaTeJIbHBIX MPOILeCCCOB. 
TO BIIMAHHe CKa3bIBaeTCA B @xKeroHOM OOorauleHHM TOpporeHHOrO ropu- 
‘a OONOTHOM MOUBbI a30TOM H 3OJIbHbIMH BeULeCTBAMH, UTO HCKJIIOUaeT BO3- 
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MOXKHOCTh UPESMEPHOFO MCTOULCHHA 3allaCOB MHTATeJIbHbIX BeLLeCTB Ha Bepx 
BbIX OolOTaX MH HX perpecca mo JaHHOH mpwHunue. KomnyectBo nocTynatoul 
Ha 6O0TO MbvIH B HauleM Ciyyae AaeT 5,6% 30J1bl MO OTHOLUCHHIO KO BCEN 
KOJMYeCTBY CyxOrO OpraHH4uecKOrO MatTepHasla, HakamMBatouleroca 3a TP 
Ha Oosote (2400 xr). Croma OTHOCHTCA FOAMYHbI MpHpoOcT CcParHoBbIx u 3eJICHE 
MXOB, KYCTaAPHMUKOB, TPpaBAHHCTbIX PaCTeHHH, a TaK2Ke MPOLyYKUMH ApeBeCHO 
onajja. YKa3aHHasd BbILe 30/bHOCTb MOUTH B 2Ba pa3a MpeBbIWaeT NOKAa3ZaTes 
3OJIbHOCTH BePXHePO FOpH3OHTAa Topda, KOTOPbIH B HallleM CJlyuae COCTAaB/A 


B CpeHeM TOIbKO 3,09%. 
: Tadnuwaee 


I IpumepHoe COOTHOUICHHE NOCTYVNJICHHA AH pacxOfa a30Ta UH 3OJIBHbIX BeHeCCTB Ha BePXOBON 
6oulore (COCHAK KYCTapHHYKOBO-CarHOBbIi )—B KHJIOrpaMMax Ha FeKTap 


| Beero' -| -Cad-|-Mx0-|~K0—|-—P,0.- | Neoum 
Iloctynaet u3 aTMocdeppl 1S OROF CZ9 Sal ean ele led One aero 
Pacxonyetca: 

JipepecHbIm sapycom * Ae 2 Un || 3s LZ BORA 2,8 

MoxossIM WH TpaBaAHO-KyCTapHHUHH- 38,4 6,9 | 3,0 Shomer 13,9 
KOBbIM MOKPOBOM 

BOON ee OS AL 50,6 1454 bh4 Oy 410,00 9 259 she dome 

Ocratoxcs, thane 19,4 Lagat ele 4,1 |—1,3 | +-8,1 


* Pacxoq 3OJIbHBIX BelleCTB H a30Ta AperecHbim sipycom [npunat Ha 10% Oosbme, 4e 
cOfepxKaHve STHX BeLeECTB B OMase. . 


Tlanupie Ta6n. 2 noKkasbiBaloT, YTO exKerOMHOe NOCTyMIeHHe Ha MOBeEP X HOC 
BEpXOBOrO OoOOTA 3OJ/IbHbIX BEILECTB, 3a HCKJO“eHHeM (pocdopa, mpeBbiluat 
MOTpeO€HHe STHX 9CMEHTOB OOOTHOH pacTuTenbHocTbIO. Koneuno, cule mlye 
HMCTb B BHJY, YTO PeYb HET O BaJIOBOM 3aMaCe MHTATEJIbHBIX BELWIECTB, UaCci 
KOTOPOrO HaXOJHTCA B HEMOCTYNHOH AIA pacTeHuli copme. 

Camo coOoH pa3ymeetcs, 4YTO NOMyYeHHbIe HaMH JaHHBIe He MOryT HMel 
YHHBEpCaJIbHOrO 3HaYCHHA, HO OHH 3aCTaBJIAIOT OOpPaTHTb Cepbe3HOe BHAMAHE 
Ha aTMOCepHy0 MIblIb KAK HCTOUHHK MMTAHHA Sonor u akTOp TIOUBOOO pasoBi 
HHA BOOOULe, MPHMCHHTeIbHO K pa3JIHUHBbIM reorpapuyecKuM 30HaM. 

C BJIMAHHeM aTMOcepHOH MbWI HY2KHO CBASbIBATb, TaBHBIM o6pa3on 
H OTM€YaBUIMeCH HEOAHOKPATHO B JIHTepaType (PakTbI BOSHHKHOBCHHA TaK Ha3b 
BaeMbIX OOpallleHHbIX TOPPAHMKOB, KOPa «HOpMaJIbHBIiy xon pasBuTusa cal 
HOBOrO BepxoBoro OomOTa MpepHIBaeTCH, CParHOBLIe MXH BbITeCHAIOTCA boule 
TpeOoBaTeIbHOH K MHHepa/IbHOl MMULe TpaBsAHOH H APeBeCHOH PaCTHTebHOCTHI 
M HaunHaeTcA *OpMupoBaHHne TOPPAHOH 3aexKH HU3HHHOrO Tuna. JLOBOUIbH 
wacTO TakHe OOpalleHHble TOpdAWUKH BCTPeyatoTcA B VIecocTeNMHOL nonoce @ 
PHe KOIHYCCTBO aTMOCHepHOH MbVIM MO NOHATHBIM IIpHuHHaM Ooubue, 4eM 
Ta@XKHOH 30He, 

Uro Kacaercd HH3HHHBIX JICCHBIX Oou0T (CIbHHKOB 60JIOTHO-TPpaBAHBIX 
TO, HCCMOTpA Ha HX TPYHTOBOe NMTaHHe, BIMAHHE aTMOCHepHOH MbWIH CKAa3b 
BacTCH JOBOJIbHO ACHO Ha CTpaTurpapun Topdavnoh s3anexu. B uactuocti 
c ryOunbt 1—1,5 Mm no nanpaBseHnio K MOBCPXHOCTH HEPeLKO MOXKHO HaGvOLAatT 
YMCHPUICHHE KHCIOTHOCTH TOpia H BO3PaCTaHHe HACHILeHHOCTH ero OOMeHHBIM 
OCHOBaHUsAMH, OOOraujeHHe 3070 H yBeIMueHUe creneHH pa3oxwenuA Toph 
(Ta6. 3). 

Takum o6pa3om, HallM nccneqoBaHua MOKA@3bIBaloT, YTO B COBPeMeHHBl 
N€pHOR aTmochepHad MbiWIb, BbINalawoulad Ha MOBEPXHOCTb IOUBBI, CJIYKE 
OAHHM H3 BaKHbIX PakTOPOB MOYBOOOpas0BaHUA H, B 4acTHOCTH, OomoToobpas¢ 
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MA, B 3HAUMTeIbHOH cTeneHH OOyCOBIMBaA HallpaBseHHe ero pa3BUTHA, 
HHYeCKHE KayecTBa OOpa3yIOWlMXCH TOPPAHDIX 3asexKeli, CebCKOXO3Ai- 
€HHbIe WH JICCOPpacTHTeJIbHbIe CBOMCTBa TOpdxAHO-OONOTHHIX MO"UB. Pomb 3TOFO 


Taonmuna 3 


VismeHeHve CBOHCTB TOpAHOM 3aJIe%KH HH3HHHOrO JIecHoro OoJloTa Mog Bospeli- 
CTBHeM aTMOcepHOH mbH (KagqHHKOBCKOe JIeCHHYeCTBO, NpOOHaA Mioulafb Ne 7) 


Creneub | SOJbHOCTb, pH CreneHb 

TDopus3ontT, CM BoTaHuueckuht cocTaB pa3JlowKe- 0 ss HdacbiueH- 

HUA, % % CONEBOK ji nocrH, % 
0—25 J[peBecuplit 50 8,9 5.9 68 
00—75 To »*e 4O 6,9 ed) 49 
100—125 OcoKkoBo-fpeBecHbiit 40 7,8 4,6 57 
425—150 OcoKoBbiit 15 — 4,7 49 
150—175 To xe DS 6,4 Ao 5S 
175—200 T MmHOBBIN 5 Uf 4,9 of 
225—250 CanponeuseBbilt Topd _- ele D,2 66 


KTOPa TOpa3sO BarwkHee, YEM CUHTaOCh MO HEaBHero BDeMeCHH, HM ce HeoOxo- 
MO YUHTHIBATb Kak IIPH UCCEMOBAHHAX TeOpeTHUeCKOLO XapakTepa, Tak H IPH 
MOJIb3OBaHUH TOP) HO-OOJIOTHBIX MOUB B C@JIbCKOM H JIECHOM XO3HHCTBE. 


Mucrutyt seca Tocrymnt0 
Axafemuu Hayk CCCP 14 VIII 1958 


IMTHUPOBAHHAS JIMTEPATYPA 


10. A. Anexuu, Ocnopbt rugpoxumun, JI., 19593. * M. H. Hukonoes, Apr 
cr. meca AH CCCP, 26 (1955). * M.H. Huxouos, JIAH, 105, Ne 2 (1955). 
. B. Tluuyrun, Tp. 1-ro Bcecow3x. cope. M0 XHMHH HW TeHe3Hcy TBepAbIx TOplouHx 
somaemplx 1950 r.,M., 1953. 5 H. HW. [lbapuenko, Toppsannku Pycckon ecoctenu, M., 


4A7T 
JIAH, 7. 124, Ne 2 


Jloxaane Axkagemun nayx CCCP 
1959. Tom 124, No 2 


TIOVBOBEJEHH 


B. A. YEPHOB u B. C. MAKCHMOBA 


O PEAKUMW 3AMELJEHMA B TJIMHE NOrJIOWJEHHbIX HOHOB 
BOJOPOJA MOHAMM AJIFOMHHKA HW MATHKA 


(IIpedcmaeaeno axademukom H. B. Tropuneim 21 VIII 1958) 


lp B3anmojelicrBuu M0uB, HCKYCCTBEHHO JIMIMCHHBIX OOMCHHBIX KaTHOHC 
(1yrem o6pa6otku 0,05 N pactsopom HCl nim mocpefcTBoM 9a1lekTpolMasusa 
c 1,0 N pactsopom KCl B d@usprpate nocieqHero OAHOBPeMeHHO MOABJIAIOTC 
MOHbI BOLOpOa H aIOMUHHA, MpHyem yacTo npeoblazawT nociequue. Tosyn 
6blIO YCTAHOBJIEHO, YTO COOTHOLICHHe MEXLY KOJIMYCCTBAMH MOHOB aJIIOMHHI 
uv Bosopona B KCl-BbitaxKe 43 TaKHX NOYUB 3aBHCHT OT cmocoba HX NOJyYeHH 
Uem MeHbIUe B Mpotlecce NOJyYeHHA MOUB B HEHACHILLCHHOM COCTOAHHH H3 HI 
ylanaerca asOMHHHA, TeM Bbile B KCI-BpiTtsxKKe OyeT OTHOIMEHHE HOHOB alll 
MHHMA K HOHAM BOoposa. ! 

TlockoubKky yKa3aHHbIMM BbILUe MeTOJaMH OOMCHHbI€ KaTHOHbI 3aMeLlator 
WOHAMH BOJOpola, MOABJIGHHe HOHOB aJIOMHHHA B KClI-BbiTs2%KKe M3 TAK 
TOUB, Ka3aJlOCb Obl, MOXKHO OODACHHTh XHMHYECKOH peakUNeH MexKAY KHCOTO 
oOpasoBaBluelica 3a CueT OOMeHA KATHOHOB KaJIMA Ha HOHbI BOLOposa, H NOYBO 

OjHakO Ha OCHOBAHHH JIHTepaTyPHbIX WH COOCTBCHHbIX SKCMePHMeHTAJIbHI 
JaHHBIX MbI eule B 1946 r. putin K 3akmoueHut (1,”), YTO MOUBa, HCKYyCCTBE 
HO HaCbIII[eHHad MOHAMH BOJOpOfa, HaxOAMTCA B HeyCTOHYHBOM COCTOAHH 
B Tako MOUBe IIPOHCXOZHT CNOHTAHHAA PeaKWUA, B Pe3yJbTAaTe KOTOPOH OHa Nef 
XOJHT B MOUBY, HACbINLEHHYIO HOHAMH aJIIOMHHHA, T. €. HAaXOALyIOCaA B OON 
ycroiunpom coctosHun. Tlostomy nosBsIeHHe HOHOB aJIIOMHHHA B KCI-Bpirax 
43 MCKYCCTBCHHO HeCHACHIILCHHbIX MOUB OObACHHeTCA BbITeCHCHHEM KATHOHA! 
KaJIHA HOHOB aJIIOMHHHA, KOTOPbl€e HAaXOAATCA B STHX MOUBAX B OOMeHHOM ¢ 
CTOAHMH. 

Wes OCHOHTaHHOM peakIHH B NOYBaX NoOMyuna pasBuTHe B Haluel | 
6ote (°). 

Jia Goee crpororo O6ocHOBaHUA HaJINUuA CHOHTAHHOM peakllHH 3aMelleHd 
aCOpOHPOBaHHBIX MOHOB BOOpOa HOHAMH aJIOMHHHA Hamu Opiia uay4e 
CKOpOCTb 9TOH peakKUHH Ha TyinHe acKaHrenb (*). B npwBezennoli pa6ore no} 
3aHO, YTO TIpH OBICTpOM NpoBeLeHHU MpOlleLypb! MO yaleHHIO OOMCHHBIX Ka’ 
OHOB H3 IVIMHbI MyTemM ee OOpaOoTKH KUCIOTOH H OTMbIBAHHH CBOOOZHOH KUCIC 
kucnoTHocTb 1,0 N pactBopa KCl, taxxe Obicrpo mpomymjeHHoro yepes : 


< 


ruiMHy, OOyCOBMBaeTCA NMpakTHYeCKH WemuKOM (Gomee uem Ha 90%) noHa 
Bowoposla. 

OTHM OMbITOM AOKa3aHO, YTO BTOPHYHAA XUMMYeCCKAaA peakUMA MEX KUC 
TOH, OOpasoBaBlUeHCsA B pesyJIbTATe OOMeHA KATHOHOB KasIuA Ha HOHBI BOLOPO 
M TIMHOH MpakTHYeCKH OTCYTCTByeT HM M3 PIMHbI pacrBopom KCl spirecusto 
Te HOHbI, KOTOpble B He OblIH B OOMCHHOM COCTOAHHH JO B3aHMOselicCTBH: 
PacTBOpoM xopucToro KasA. Ilo Mepe 2xe yBeMMYeHHA BPeMeHH BbIepKUBAl 
TaKOH HCHACHILLCHHOH TIMHbI BO BJla2KHOM COCTOAHHM COepxKaHHe HOHOB al 
MHHUA B KCI-BpiraxKKe 43 Hee yBeHYNBaeTCa, a HOHOB Bolopoyza — yme 
maetca. Tak, Ip BbI,ep2xKuBaHHH PIMHbI BTeveHne 44 yac. KOHILCHTPallua HO: 
BOLOpOa Oba HH2KE KOHMEHTPalLHH HOHOB aJIIOMHHHSA. 3aBHCHMOCTb MexK]y OT 
WIEHHEM HOHOB BOXOPOMa K HOHAM aJIOMMHHA B KCI-BbiTsxKKe 43 PII H BpeMe’ 
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PeABaPUTeIbHOrO ee BbIePXUBaHHA BO BMaKHOM COCTOAHHH BbIparmkaerca 
PHBOH runepOounyeckoro Bua. IlpoBexeHHbIMH OMbITaMH OHO3HAYHO oKa- 
1HO, UTO IPH B3aHMOJeCHCTBHH HEHACHILLLCHHOM FIMHbI C paCTBOpOM xJIOpHCcTOrO 
AIHA TIPOHCXOLMT NpAMOH OOMeH KaTHOHOB KaJIHA KaK Ha HOHbI BOMOPOsa, Tak 
Ha HOHbI aJIIOMHHUA, HaXOALIMeECA B TaKOH TvIMHe B OOMCHHOM COCTOAHUH. 

AnaJIOrHuHble OMbITb! C KPpaCHOseMaMH MIpOBesM KUTalicKNe HCC eLOBaTeIH 
uH lOup-cao u LO Tanb-2xeHb. Onn ykasbipatoT (°), uTo: 1) peakuua 3ame- 
€HHA HOHOB BOJOpOa HOHAMH aJIIOMHHHA MpOHCXOLUT OUeHb OBICTpO; 2) Ha 
<OPOCTh peakUHH BJMACT Mpuposa Norsomarouyero KomMseKca; 3) nouBa, 
ACHILLICHHaA HOHAMH BOOPOa, ABJIAETCAH HeYCTOMYMBOH, WH B eCTCCTBECHHBIX 
CIOBHAX HOHbI BOJOPOMa, BCTYNHBIWHe B OOMEHHOE COCTOAHHE, 3aMElLaloTCA 
OHAMH aJIIOMHHHS. 

B omucaHHbix BbIMe OMbITaX CNOHTAHHaA peaKkIHA 3aMeULeEHH HOHOB BO- 
)pofla HOHAMH aJIOMMHUA H3y4eHa MPH BbIepxKHBaHHN TJIMHbI B TeYeHHe He- 
Ibwuoro cpoxka. [ipexcraBsa0 OobWOH HHTeEpeC H3YYUTb yKa8aHHYIO peakLHIo 
TeueHHe Oosee WWINTeIbHOrO CpOKa, NOSTOMY TaKHe OMbITbI NPOBeeHb! HaMu 
TOW 2%Ke PIMHOH acCKaHreib (MOHTMOPHJJIOHUTOBOrO THA). 

Mobi He 6yeM MPHBOLUTb BaJIOBOrO COCTaBa TJIMHbI, a YKa%Ke€M TOJIbKO, YTO 
ylepxKaHne OOMeHHOTO MAarHHa B Hel cocTaBsaeT 5%, a OOMeHHOFO KaJIbULuA 
75% or Banoporo. Kak u B paGote (*), cepHa HaBeCOK TIMHbI Obwia Hacbillle- 
1 HOHaMH BOMOpona. Ilocne BEIZepxKUBAaHUA UX BO BJayXKHOM COCTOAHHH MpH 
mnepatype 50° B Teuenue 3; 12; 30 cyrox u 4 MecsueB B KCl-BpitaxxKax 43 HHX 
IpefesleHO COsepxKaHHe HOHOB BOLOpOa vu aOMHHHA. OnbITh! NOKasain, 4TO 
)MCHHAA KHCJIOTHOCTh, T. €. CYMMa HOHOB BOMoOposa U aJIOMHHUA B (PuJIbTpa- 
ix KCl ymenpuianacb c yBeMueHHeM BpeMeHH BbILepxKUBaHHA TviMHbI. Ilony- 
‘HHbIC JaHHble H yKasaHne Mapmavna nu KpuxOnasa (°), uTo B aTTallybrute 
ICE SIEKTPOMMAaIH3a MPOWCXOANT H3MeHEHHE peaKIMH OT KHCIOM B CTOPOHy 
TpabHOH WM YTO MarHHH M3 pelleTKH NepexosUT B OOMeHHy!O (opmy, Mo- 
OMIM MpeATONORKUTb, YTO M B M3YYaeMOM HaMH TIMHE aCKaHresb (MOHTMO- 
{JIJIOHUTOBOFO THNa) COMCHHBIE HOHI BOMOPOMa, MOFyT 3aMeLaTbCA HE TOJIbKO 


' 


Ta6munma 1 


Vismenenue cocTaBa OOMeHHDIX KaTHOHOB MIpH BbIZepXKHBaHHH JHE, 
HaCbILACHHOH HOHAMH BOLOpoa 


Bpems BbI- TuTp. KHC- M-9KB. CymMa THTPp. 
Roma | rs wane | Mate | a] SE | a ext 
cyTOK na 100 r va 100 r * M-9kB, Ha 100 r 
3 2,74 | 81,4) a 4,0) 
af | Btloa| Malen<| $8) | 40] soa 
2°77 | 81.7) 36.6) 40) 
42 2,94 | 71,3) 50,9) 8,3) 
Me oe proba towne (eee bs 8t,7 
290 | 74,7) 53,4) 88) 
| 30 3,20 | 70,6) 57,3 14,3) 
1B | Biln.o| Beles] Hal |e) 
| 3°50. | 72,0 63.8) 15,1) 
85 ‘| 74,0 534 14,5 
ai 3 72.01 79 5 St DB 2 a 14,2 | 86,7 
379 72,0) 55.2) 14/0 


* Yount Mg B 3HauHTeJbHOM cTeneHH npeo61aaioT Hay, HoHaMH Ca. 
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MOHaMM aJOMMHMA, HO u jpyrumMu KaTuoHamu. IlosTomy B KCI-BbITAKKE bh 
oOpasila PWHbI, KOTOpHIH BbIepKUBAICA B TeCYCHHE 4 mecates, Oblia ompezen 
Ha, Kpome vouos H* un Al®*, cymMa KaTHOHOB Mg?* u Ca?* nyrem TuTpoBaHA 
Tpusionom B. IIpn stom cyMMa BeH4HH OOMeHHOH KUCJIOTHOCTH HM OOMeHHBI 
Mg u Ca quia 2T0ro cpoka Opiia Ou3Kka K BeMINHE OOMCHHOM KHCOTHOCTH Ip 
BLIepXKUBAHHH ee B TeYeHHe HeOONbINOrO CpoKa (3 cyToK). 

3aTeM OMbITHI 10 BbIepKUBAHMIO TIMHEI B TeYeHHe pasIM4YHOrO CpoKa Obi 
ropTopeust. [locme KaxkKqoro cpoKa BbljepxuBaHua B KCl-BpiraxKe M3 TInH 
onpeleiaiuch 3HayeHua pH, cogepxkaHwe HOHOB Bofopofa, aJIIOMHHHA 
cymma KaTuouos Mg u Ca. AnamuTu4ueckue LaHHble STHX ONBITOB IPpHBeeHbI 
TAOsIee be. 

Mot BuUM, UTO C YBeMYeHHeM BpeMeHH BbIep2xUBaHHA OOpasloB TMH 
BO Bu/laxKHOM COCTOAHHM MIPOMCXOAMT NocTeneHHbI MepexOA MOHOB aJIIOMHHHS 
MarHua HM KaJibiLua M3 HeOOMeHHOrO B OOMeHHOe COCTOAHHE, a HOHOB BOOPOD 
“43 OOMeHHOrO B HeOOMeHHOe COCTOAHHE. 

Cymma oOmenupIx vonos H*, Ale*, Mg?* uCa** mpm Bcex ueTbIpex cpoKa 
BbI,ep2xKMBAHUA OCTaeTCH MOCTOAHHON. TakuM OOpasoM, KOJIMYECTBO HOHOB Bi 
jlopona, nepememuuee 13 OOMeHHOrO B HeOOMCHHOe COCTOAHHE, SKBHBAJICHTH 
cymme nonos Al**, Mg?* wu Ca®*, mepemeqummx u3 HeoOMeHHOrO B OOMeHHC 
cocrosHue. PeakiuaA 3aMelleHHA OOMeHHBIX HOHOB BOJOpOJa YKa3aHHbIMH Kati 
OHaMu, KaK HM CJeMOBaIO OXKUaTb, MPHBOMHT K MOCTeMeHHOMY IMIOBBIINeHH 
3HayeHui pH nouBeHHOH CyCMeH3HH. 


B 4 BO JI bI 


1. Ecau B rauHe MOHTMOPHIOHUTOBOTO THIa OOMeHHbIe KaTHOHBI B Te 
HH€ KOPOTKOFO BPe€MCHH 3aMCCTHTb BOJOPOHbIMH HOHAMH, TO MOXKET Mponsol 
TH €€ [MpakTH¥eCKH MOMHOe HaCbILeHHe HOHAMH BOAOPOsa, KOTOPbIe MOryT Or 
BLIT@CHCHbI KATHOHAMH HEHTPaJIbHbIX CoOleH. 

2. OOMeHHHIe MOHD! BOAOPOLa B H3YYCHHOH PIHHE ABJIAIOTCA JIETKO NOXBHKHI 
mu. Ilostomy OHM BCTYMaloT B XHMHYECKYIO PeaKUMIO C HEOOMeHHEIMH (popman 
aJIOMHMHHA HW Mara. 

3. B pesyabTaTe XHMMYeECKOH PpeaKUMH HOHbI BOMOposa oOpasyior c ruzp 
KCHJIbHBIMA PpyNMaMW OCHOBHBIX (OPM aJIIOMHHHA MOJICKYJIbI BOI, a OCHOBHE 
(pOpMbI aJIIOMHHHA CTAHOBATCA HOHAMH HM Ha MOBeEPXHOCTH MOUBeCHHBIX UaCTI 
3aHHMAaIOT aCOPOMMOHHbIe MeCTa, KOTOPbIe ObIM 3aHATLI BOMOPOAHbIMH HOHAM 

4. Peak 3aMel{eHHA HOHOB BOOPOa HOHAMH aJIIOMHHHA VM pyruMu K 
THOHAMH Ha4HHaeTCH MPH BCTYIJICHHH HOHOB BOOpOa B alcopOupoBaHH 
COCTOAHHE H, OCOOeHHO BHaYale, MpOHNCcxOAUT Cc OombIUIOH CKOpocTHIO. IlosTon 
TIpH OObI4HO MPHHATOM MeTOe NOJYYCHHA HeHACHIILCHHBIX OOpasiloB TVIHE 
OHa HHKOra He NoWyyaeTCA HaCbIILeHHOH HOHAMH BOMOpONa, a HaCHIeHa OH 
BPpeMeHHO HOHAMH BOMOpONa UW aAJIIOMHHHSA. 

5. HesaBucuMo OT MeTOJa NOJIYYeHHA HCHACHINLeHHOM TIMHbI pu ee xpak 
HHH OOMCHHbIC HOHbI BOAOPOa MOCTeMeHHO MepexXOAAT B HEOOMEHHOE COCTOAHE 
a 9KBUBaICHTHOE KOJIMYCCTBO HEOOMCHHEIX (POpM aJIIOMHHHA MW MarHuA mepex 
UuT B OOMeHHOE COCTOAHHE, T. €., APYTHMH CJIOBAaMH, MpOMCXO_UT 3amelleH 
OOMECHHbIX HOHOB BOJOpOa HOHAMM aJIOMHHUA HW MarHHs, 


IlouBeHHbIt MHCTHTYT - 
Axallemun HayK CCCP 17 VAL 1868 


WUTHPOBAHHAS JIMTEPATYPA 
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Hornraygn Akagqemun nayr CCCP 
1959. Tom 124, Ne 2 


ITA EOHTOJIOTHA 


| fl. H. JOPO®EEB 
) PAHHEYETBEPTHYUHOM @JIOPE x. J)KAAOBLUIM3SHbI HA HEMAHE 


{ 
(ITpecemaeneno axademuxom B,. H. Cyxauessim 18 VIII 1958) 


_ UerpepTHuHpie OTOKeHHA B patoue r. I’poqHo usyyaiucb MHOrMMM Hc- 
sneqoBatenamu (1~3,> 811-13), EcrecrBeHHble OOHaxKeHHA 10 Hemany u ero mpu- 
oka BCKPbIBalOT Pa3HOOOPa3sHble BO BCeX OTHOLICHHAX OTJIOXKeHHA MIeHCTO- 
Kena. He menee mecrpbl 3feCb HM MVJIe€HCTOMeCHOBLIe JIOpbl, NOSTOMY BNOHE 
eCTeECTBEHHO, 4TO y MePBbIX UCCHeAOBaTeMel ObiIO MHOrO HeJopasyMeHHH C 
yCTaHOBJI€HHeM BO3pacTa HCKoMaeMbIX (bop. Tak, QOBOJIbHO JOTO CUHTaIUCh 
OMHOBO3paCTHbIMH (blOpbl H3 paspes0B y A. PKuAOBUIMSHEI HW J. CamoctTpesb- 
HHKH, XOTA B HaCTOMIee BPeMA OOJIbUIHHCTBO HccyleqoBaTeeH (°,”,9 41,13) 
MpaBuJibHO cuuTaioT duopy PKUAOBLINSHbI MMHeb-pucckoH (Masovien 1), 
a dsopy CamoctpeibHuk — pucc-BropmcKoH (Masovien II). 

Ilo o6pastiam, co6pauupm JI. H. Bosusuykom B 1956 r., MHOIO H3y4aJIHCb 
MCKONaMbIe (blopbl H3 OGHaKeHHH y PKuJoBuMsHbI, CamoctTpeibHHK, I Ibuuek, 
Komotosa, )KykeBuyeit, Towu u 2p. Ucceqopanua noka3asu, YTO 3fecb, Kpo- 
Me yxKe HasBaHHbIX clop Tuna PKuZOBUINSHbI H CaMocTpevIbHUK, BCTpeyaloTcA 
COBEpIeHHO OcoGbIe HCKONaemble :iopHl Tuna A. AXykeBuyer HM PJOpb! BlOopM- 
CKHe. 

Hmxe npHBoqatca pesybTaT! “syyeHHA opp J. PKuAOBULMSHbI. 

KuOBIH3Ha pacmoslowKeHa Ha mpaBom Oepery p. Hemaua B 5 km Bulle 
r. Tpoguo. Cpasy xe 3a epeBHeli BBepX MO TeYeHMIO PeKH HaXxOAHTCH OBpar 
Konofexunlli, mpumMepyo B 1 KM HMxKe JepeBHH — oBpar CepeOpsaHpiit. Oa 
oBpara npopesarior 30—35-merpoBy!lo 2posHOHHYyIO Teppacy. 

B oppare Komnogexuom JI. H. Bosuauyk clea HeCKOJIbKO PaCuHCTOK, 
BCKPBIBINHX IIpMMepHO OHH HM Te %Ke TOPH3OHTbI: CHUB8y — cepa MOPeHHaAr 
cynecb (Q; muHyemb), B cepequHe — mepeculaMBaHue cynecei, ruTTun, Topa, 
THTTHH HW recKa (Qi; MHHJeNb-pucc) u CBepxy — BaJlyHHUK (Qi; pHcc), NepeKpEI- 
Tbili MeOBHeM H HOUBOL. B o6pasiax, coOpannpix JI. H. Bosuauykom, B MHH- 
JICMb-PUCCKUX OTIOXKEHHAX OOHAPYKEHbI OCTATKH CJIeAYIOWINX pacTeHHH: 


Cynecb Topd Tuttua Cynecb Topd@ Turrasa 
Chara sp. + — P. vaginatus Turcz. -L 
Bryales gen. + ae - P. filiformis Pers. + a 
Sphagnum sp. ++ + P. obtusifolius 
Selaginella selagi- M. et K. + 
noides (L.) Lk. —- P. Friesii Rupr. + 
Isoétes lacus- Potamogeton sp. + 
tris Lv. —L Najas marina L. — 
Picea sp. “+ + oe N. flexilis (Willd.) 
Pinus sp. + Rostk. et Schm. + 
Larix sp. -+- Scirpus lacustris L. + 
Juniperus sp. = Eleocharis palu- 
Sparganium ramo- stris (L.) R. Br. -- ae 
sum Huds. ol Dulichium arundi- 
Potamogeton prac- naceum (L.) Britt. ae 
longus Wulf. + -- + Carex sp. a 


(okonyanuve Ha cTp. 422) 


(OKOH¥aHHe) 


Cynecb Top TuttTua Cynecb Toph lurrTx 


i ii Comarum palustre L. + 
A NIKE. + Potentilla sp. a 
Betula alba L. -- Rubus sp. i 
Carpinus betulus L. + Viola sp. 

Quercus robur L. + Hippuris vulga- + + 
Urtica dioica L. + Gismles , " 
Ranunculus scele- Andromeda _poli- a 
ratus L. + + + folia L. : } + “+ 
Ranunculus flam- Menyanthes trifo- 
mula L. + iata L. 7 + a. + 
Aldrovanda Doktu- Lycopus europaeus L. + 
rovskyi Dorof. + + + Sambucus racemosa L. se + 


B ospare Cepe6paHOM BHHM3y BbIXOMUT TOT Ke TOPH3SOHT MopeHHOHi cymec 
(Q; muHJemb), ero mepeKpbIBaloT THTTHA HM TOP, TPASHO-CepbIH  CYyTJIHHO 
(QumMuH,emb-pucc), BbIWe yT MeCOK C BasJlyHHHKOM H MOPCHHOH CyIICCh 
(2?Qi1 pucc), 3aTeM meCKH HM CyliecH, MepeKpbITbIe KPacHO-OypbIM MOpeHH 
CyIIHHKOM, TIOTOM CHOBa TeCOK, MOpeHHas Cyllecb H BaJlyHHUK (Qir pucc) A 
yoKe Ha HHX — NOKpoBHad cymecb H mouBa. H3yuamHcb o6pa3lbl, oTOOpanH- 
upie JI. H. BosHauyKoM, 43 TOpH30HTOB FHTTHH H TOpda B OCHOBAHHH paspesa, 
B HHX OOHAPy2KeHbI OCTATKH CJeMyIOULHX pacTeHHli: 


Tuttua Toph Tuttuan Top@ 

Pinus silvestris L. + Aracites Jonstrupii (Hartz) 
Picea sp. + + Nikitin + 
Potamogeton natans L. a Betula alba 1 a. 
P. cf. heterophyllus Brasenia sp. ; + 

Schr. oe Aldrovanda Dokturovskyi 
Potamogeton sp. Dorof. + 

(pur. 3—4 wa puc. 1) + Comarum palustre L. =- 
Najas marina L. + Potentilla sp. + 
Scirpus lacustris L. “be Andromeda polifolia L. + 
Carex sp. + Menyanthes trifoliata L. + 


Kpome Takux OOpluHbiIx Jia mutelicrouena Esponsi Bugos, Kak Selaginella 
selaginoides, Potamogeton filiformis, P. vaginatus, HbIHe OTCyTCTBYIOWHX 
B CpefHeli MosOce, a TakxKe M BUAOB BHeeBponeliicKux, kak Dulichium arundina- 
ceum wim Brasenia, coxpanuBuiuxca B Eppome 40 pucc-BiopMa, B paccmMaTpH- 
BaemMOl (blope mpeAcTaBJeHbI CleAyioulve, paHee He H3BECTHBIe B IMMeHCTOMeHE 
Esponpt pacrenua: Potamogeton sp. (puc. 1, 3 u 4) — B BUAOBOM OTHOLICHHH 
OcTaJICA He OnpeeeHHbIM; OOHAPyKUBaeT CXOACTBO C COBPeCMCHHbIMH 3alaHo- 
esponelickumu P. coloratus Vahl., P. oblongus Viv. uH c ucKonaempm P. 
tenuicarpus Reid., u3BecTHbIM 43 oHroueHa AHrJHH. 

Aracites Jonstrupii (Hartz) Nikitin (puc. 1, 17—J9)— HeusBecTHoe apo- 
WAHOe, MpeAcTaBJIeEHHOe B KOJWICKUMAX MHOXKCCTBOM XOPOWIO COXPaHHBLIHXcA 
CeMSAIH; TaKHe 2%Ke CeMeHa PaHee OblIH HaXOJHMbI B MJIHOMCHOBLIX OTJIOMKCHHAX 
TYoniaugun, Janna u Boponexcxolt 06. (*); B pucc-BIOPMCKHX OTJOKeCHHAX 
BesopyccuH H CMOJIeHULMHbI OHH COBCeEM He BCTPeyaloTCA; BO3MO%KHO, YTO 3TH 
ceMeHa MpHHaiexkaT KaKOMY-JIHOO COBpeMeHHOMY poy 3TOrO CeMelicTBa, 
Hanpumep Arum maculatum L. umn Acorus calamus L., o4eHb WIMpoKO pacmpo- 
cTpaHeHHbim B Exspone 4 CuOupi, HO MOJIHOCTbIO MepellenIHM Ha BereTaTuB- 
HOe Ppa3MHOXKeHHE H COBCeEM He MPHHOCALINM CeMAH. 

Aldrovanda Dokturovskyi Dorof. (puc. 1, //—14). B orauaue or Gone 
KPYMHbIX, Ooee WIHPOKHX, CHMMeCTPHYHbIX 110 (opMe H PaBHOMePHO pa3fLyTbIX 
Ha O0KaX CeMAH COBPeMeCHHOH HM YacTO BCTPeualOUelicA B PHCC-BIOPMCKHX OT- 
jiowkenuax A. vesiculosa L., cemeHa HOBOrO Bua Bcerya OTHOCHTebHO GOome€ 
y3kue, Bcerga aCHMMeTPHUHbIe, ClerKa COrHyTbIe B OCH B CTOpOHy pape, He- 
PaBHOMepHO pa3fyTble, C LWIMPOKHMH, HO He rIyOOKHMM BMATHHAMU Ha Ookax: 
meika Oojlee mlaBHO MepexOAHT B Teo cemeHu; pa3mep: 1,1—1,5 x 0,9— 
1,0 mm. OnucpiBaemblit Bu — mpeqcTaBUTedb BbIMepliero pAa BUAOB C aCHM- 
MeTPHUHbIMH Ce€MeHaMH, K KOTOPOMYy, KpOMe Haluero, OTHOCHTCaA A. praevesi: 
culosa Kirchheimer (°), onmucanHaa us omuronena Tepmanun. Jipyrue 
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Abl sToro pofa— A. ovata Chandl. (s01en Aurauu), A. intermedia 
sid. et Chandler (onmnrouen Aunrann), A. Eleanorae Nikitin (HIHOWeH 


#POHSKCKOH OON.), a TAKKe PHCC-BIOPMCKaA H coBpemennasa A. vesiculosa L.— 
CTaBJIAIOT [pyro : 


OJNOWMOHHBIK pa, BH- 
B C CHMMETPHUHbIMU 
MeHaMH. 

B- wenom baopa 
HOBULH3HbI — Jo- 
JIbHO OObINHAaA MIeH- 
OleHOBasx (bopa. Or 
BPeMeHHOH (cblophr ee 
wH4aeT HeOOMbUUIOe 
WIMYCCTBO Uy KTbIX 
IM€PlLUIHX BHJOB, H3 
ITOPHIX UaCTb nepexo- 
(T B PHcc-BlOpMcKHe 
10ppl. TombKo Aldro- 
inda Dokturovskyi u 
racites Jonstrupii B 
icc-BiopMe Besopyc- 
(iH HW CMoOueHUHHEI 
CYTCTBYIOT H OTWIH- i 
KOT OT 3THX (plop pac- 19 
[aTpHBaemyto~—_ (p10- 

7 DKUOBULH3HbI, KaK Pue. 1. / — Selaginella selaginoides (L.) Lk., meracnopa, 
wiee peBHioio. Ko- 25 X ; 2 — Isoétes lacustris L., meracnopa, 25 x; 3, 4 — 
YHO, OTJIMYHA pac- Potamogeton SP-, KOCTOUKH, 8 X ;5 — Potamogeton natans 

3 L., kocrouxu, 8 X; 6 —P. praelongus Wulf., kocrouxa, 8 x; 
faTpHBaemMoH dsOpbl 7°? p. vaginatus Turez., Kocrouka, 8X; 8 —P. Friesii 
Y PHCC-BIOPMCKHX = Rupr., KocTrouka, 8X; 9 —P. filiformis Pers., Kocrouxa, 
[CHb HSHAYHTeJIbHBI, oe tke P. Se s Se pale OS a ae 

— rovanda OK J “9 ’ 7 

BH Apyrue = MHH~ 16 — A. vesiculosa L., Renear te Mypapbl 41a cpapHenna, 


Ib-pucckue GNOpEl gx . 77719 — Aracites Jonstrupii_ (Hartz) Nikitin, ce- 
BpONbl OTJIMYUaIOTCA mena, 8 X 


* PHCC-BIOPMCKHX He 

yee =pe3Ko. Tak, MHHfeub-pHcckHue qdoppr PycckoHw paBHHHB) oTsH- 
OTCH OT PHCC-BIOPMCKHX HasIM4uHeM B HUX Azolla interglacialica nau Eury- 
e ferox, mofaBJalollad %e “acTb cocTaBa TeX H Apyrux trop aBssnetcs O6- 
eH. Hy2xxHO HMeTb TakxKe B BUY, YTO pa3sJIMYHA MHHJeb-pHCCKUX (plop OT 
ACC-BIOPMCKHX B KaxKJIOM OTJICJIbHOM CJIy4¥ae MPOABJIAIOTCA m0-pa3HoMy, 
OSTOMY HaHuHe B OeOpyccKHX (lopax OcOObIX, XapaKTePHbIX MUHJeub- 
ACCKUX BHAOB, CJIeqyeT CUHTATb JIHUIb MPOBHHILHaIbHOM OCOOeHHOCTHIO 
IMaHbIX Pop, MH 3Ta OCOOEHHOCTh YE MPOABJIAeTCA Ha PANe Apyrux oOHO- 
3pacTHHIx duop Benopyccun. B oOmem xe Bue paccMaTpHBaeman dopa 
(HJOBILM3HbI BMOIHeE ComOcTaBHMa C APyrHMH MHHeJb-puHccKuMu (pblopamu 
Bponb H PycckolH paBHHHbl. 


Borannyeckult uucrutyT um. B. JI. Komaposa Iloctrymuao 
Akajylemun HayK CCCP 17 VIII 1958 


IWMTHPOBAHHAA JIMTEPATYPA 


1A. 39. Texpouu, Matep. ana reonoruu Poccnn, 17, 1894. 7 H. HW. Kpumra- 
5Buu4, Exeroqu. reom. 4 MuHepan. Poccun, 1896. 3A. B. Muccyua, Marep. k 
3H. reo. crpoenusa Poccun, 8. 2 (1903). 41. A. Huxutu4y, IImnonenospie u yersep- 
yHbIe Props! Boponexckol 06n., 1957. ° TW. H. Co6Oomes, 3an. Bunenck. o6m. ecT., 
1910). °° B. H. Cy xases, Tp. Wpbesck. Gor. caga,B.3(1910) 7B. Halcki, 
sy. Géol. Pol., 4 (1948). *®B. Jaron, Roczn. Polsk. Tow. Geol., 9 (1933). 9 F. 
irchheimer, Die Laubgewiichse der Braunkohlenzeit, Halle, 1957. 19 B. Ry d- 
:wsky, Prace Zakladu Geol. Univ. Wilnie, 2 (1927). 1 A.Srodon, Acta Geol. Pol., 
1950). 12 W. Szafer, Roczn. Polsk. Tow. Geol., 22 (1953). 4% P. Woldstedt, 
. deutsch. geol. Ges., 99 (1947). 


423 


Jloraagn AkagemMun Hayk CCCP 
1959. Tom 124, Ne 2 


ITAJIEOHTOMOLH 


HU. T. KYPABJIEBA 


APXEOILMATbI BASAMXCKOPO FOPH3SOHTA p. KH 
(IIpedcmaeaeno axademuxom H. C. IMlamcxum 29 IV. 1958) 


Apxeouuath! B Oaccefine p. Kun (Ky3Henkui Asatay) BCTpeyeHbl B eAHH 
TONLE H3BeECTHAKOB MOMLHOCTEIO 2300 m (°). [locuofHbIe, 10 BOSMOXKHOCTH, cOop! 
apxeoluat MpoBosusnch 0 p. Kue (paliou pp. M.u B. Benoxamenok u p. Ka 
Kajlak), mo ee mputoKam—pp. Moxpomy Bepuxyso u Kaurkajlaxy, 10 pp. B.uM 
HatasbepKam, B palione 1. Kapayaposo. Tlomumo Hamimx cOopos ObWIM CTO: 
30BaHbI KouekWuN apxeowuat J. B. Huxuruna (1923—1927 rr.), T. M. temo 
(1945 r.), B. C. CyBoposow (1953 r.) u JI. B. AnaOuna (1957 r.). Tlocaey 
Hee MO3BOHIO H3y4HTb apxeoluatT u us paliona A. IlerposKu. 

Apxeounats! p. Ku HCKIOUNTeIbHO pasHoOOpasHbl: BCTPeYeHb! MpeNCTé 
BHT@IM HeCKOJIbKHX JeCATKOB BUOB, OTHOCAIMxcA K 28 poyam. Muorue Bul 
M OMMH pox ABIAIOTCA HOBbIMH. HanOomee MHOroUNCMeHHEI poset Ajacicyatht 
Bedf., Nochoroicyathus Zhur., Coscinocyathus Born. 

HauGonee xapakrepuble (bopMbl MpuBezeHb! B cTaTbe B. B. XOMeHTOBCKOI 
4 Ap. (°). Kommuiekc apxeoltuaT onpeyesieH Kak MPpOMexKYTOUHbIN MexKy Kamel 
KOBCKHM Hf CaHallITbIKrOJIbBCKUM — 6a3aHxCKHH. OTO NOATBepxKMLaeTCA H_COBMeC 
HbIMH HaxOLKaMH TpuNo0OuTOB (’). 

OHOBpeMeHHO HaMeuaeTCA H3MeCHCHHE B COCTaBe KOMMieKCa apXxeoll 
BO BP@MeHH: CaMble paHHWe apxeolwMaTbl (43 HM2KHHX COCB H3BECTHAKOB - 
col 2 cBoqHoro paspesa (°)) emule HecyT BCe YePThI, XAPakTepHble WIA apxe 
WaT K@Me€UIKOBCKOrO BPe€MeHH, BO3MO%KHO aJIaHCKoroO BeKa; HaMOoee 103 
Hue apxeowuaThl (v3 BepxHux cioeB — cmoli 4—5 cBogHoro pa3spesa (°)) 6H 
KH MO CBOeMy COCTaBY K CaHAallITbIKFOJIbCKUM. 

B csoe 2 (puc. 1) eme ortcytctByrot Asterocyathus Vologd. u Urcyath 
Vologd.; pox Formosocyathus Vologd. npeycrapieH Bugom F. alabinii sp. 
C YIpPOMLeHHOH BHYTPe€HHeH CTeCHKOM, OTJIHUHbIM OT Oomee cnelMalH3npoBa 
Horo F. bulynnikovi Vologd. 

B cnoe 3 Ajacicyathus u Nochoroicyathus craHoBatca oveHb MHOrouncse 
HbIMH, BMepBble nosBssrorca F. bulynnikovi Vologd., Thalamocyathus h 
welli (Vologd.), Coscinocyathus compositus Zhur., pogp: Asterocyathus, L 
cyathus; B KOHIe clo” 3 — HoBbIi pox Kijacyathus. K Konny cos 3 BuxOB 
HW poOfoBoe pasHooOpasne apxeoluaT 3aMeTHO YBeIHUNBAeTCH. 

Cnou 4 u 5 xXapaxrepu3yroTcx poctom uncieHHoctu Asterocyathus, L 
cyathus, Formosocyathus wu JpyrHx poyoB, pactiBeT KOTOPbIX HacTymMaerT 
CaHallTbIKrombcKoe BpemMa”. Tlospasiorca mepspie Alataucyathus jarosche\ 
tschi Zhur.(= Coscinocyathella Vologd.), Asterocyathus salairicus Volog: 
Carinacyathus sp. 

Hyoke MpHBoyuTcA omMcaHHe HaHOoulee HHTepeCHbIX BHOB apxeolin 
c p. Kun. 

Cem. TUMULOCYATHIDAE KRASNOPEEVA 


Poy Kijacyathus gen nov.' 


Tun*poja.” Kijacyathus chomentovskii sp. n.' Hapyxxwaa crenKa 
c S-oOpasHbIMM IOPOBbIMH KaHaslaMu, BHYTPeHHAA — KoubueBad (Kouba 
ceueHHH urypubie). B uHTepBadioMe — NOpucTble neperopoyKu. 
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GCpaBpueune. Or ocrambHbix pogos cem. Tumulocyathidae ONHCbIBAae- 
ibid POX OTMMYAeTCA KONbIeBOl BHYTPeHHeH cTeHKoOii. 


BospactT wu pacnpoctpauenne. Jlencxuit APYC HWKHErO 
‘eMOpusi, CCCP, Cu6upp. 


Kijacyathus chomentovskii sp. p. 
Puc. 2 6—e 


Tun puja. TWH 1431, o6p. 38 a, ma. 1—2, 9x3. 1, p. Kus, Ky3ner- 
uu Anatay, Oa3auxcknit ropu3ont, coli 3 (sepxu). 

Juamerp KyOKa — 15 mM, Beicora — go 60 mm. Hapyxuaa crenKa 
1,12 MM wiupuHol, nponu3aHa 94 paAaMu KaHaJlOB Ha HHTepcentyM. Tommuna 
TeHOK KaHasloB 0,05 mM, uamerp xKaHasop 0,1 mm. WUnrtepspaaom 
42 MM INMpHHOH, paccToxHue Mexyy neperoponkamu 0,4 mm. Ornomenne 
TOPOH B MOMepeuHbIX CeYeEHHAX MHTePCelTabHbIX Kamep |: 6—I1: 7. Cen- 
‘aJIbHEIN Kosdulluent 6,6. Tleperopoxxu 0,03 mM tTommmHol, mpounsaHbt 


ST: 2 


AMIE 


LEE OD 1) I 10 d 2 9H Ib 7 AT EEEEEEEED 


a ee 
3 


Puc. 1. Cxema pacnpocrpanenua apxeoumaT 6asanxckoro ropu3oHtTa 
| p. Kau. 2—5—nomepa cmoek cBofqHoro pa3pesa (°). / — Archae- 
| olynthus, 2— Uralocyathus, 3 — Dokidocyathus, 4 — Ajacicya- 

thus, 5 — Loculocyathus, 6 — Tumulocyathus, 7 — Nochoroicya- 

thus, 8 — Formosocyathus, 9 — Coscinocyathus, 10 — Dictyocya- 
thus, 11 — Szecyathus, 12 — Orbicyathus, /35 — Archaeofungia, 

14 — Urcyathus, 1/5 — Leptosocyathus, 1/6 — Thalamocyathus, 
| 17 —Ethmophyllum, 1/8 —? Lenocyathidae, 19 — Asterocyathus, 

20 — Bicyathus, 21 — Protopharetra, 22 — Archaeocyathus, 23— 

? Claruscyathus, 24 — Paranacyathus, 25 — Kijacyathus, 26 — 

Carinacyathus, 27 — Vologdinocyathus, 28 — Alataucyathus. 

a — pacipoctpaHenue pojla, 6 — u3BecTHbI bopMbl, He ompeeieH- 

HbIC 2O Bua, 6 — Po M3BeCTeH B Apyrux MecTax 


—10 psayamu HepaBHoMepHo pacnosoxKeHHEIX Nop Juamerpom 0,10—O0,12 mm. 
}HYTPCHHAA cTeHKa 0,5—O0,6 MM wupuHol; BbicoTa Koel 0,6 mM. TosmnHa 
one BOIu3H MeperoponoK 0,1 mM, y cBo6ogqHoro Kpax 0,03 mM. CBoOosHblit 
pau uyTb pacuenjen. Wupuna wen mMexfy Kolbuamu 0,3 MM. 

EMHCTBeHHBIM Buy HOBOrO poja. 

Bo3spacT uw pacnpocTpaHeHue. Te xe, 4TO H WIA THA 
ula. 

MaTepuad — n3yueHbl YBa 2K3eMIMIApa. 


EGmeviGrhogdinocyathus Jaroschevits ch, 1907 


Vologdinocyathus kolbiensis sp. n. 
Prue, 2°0 


Jiuametp ky6xka 14,2 mm. HapyxxHas cTeHKa 0,12 MM wiMpHHOH, MpoHH3saHa 
—4 pajamu S-oOpasHpIx nmopoBbix KaHaloB Juamerpom 0,1 mm. TovmjHHa 
reHOK KaHavioB 0,03 mM. VutepsBasiom 1,5 MM wMpHHOU, paccTOAHHe Mexly 
eperopozkamu 0,2 mM. OrnomleHve CTOPOH B IOMepeyHbIX Ce€YCHHAX MHTeP- 
ITAJIbHbIX KaMep | : 7. Centabupii Kosppuunent 9,8. Tommuna neperopo- 
2K 0,08 MM, 4nCIO pxOB op 8—9, quamerp mop 0,1 mM. Buyrpenusa cTeHka 
4 wm wupuuon (c umnamu 0,8 MM), NpoHu3aHa KaHaJlaMH, NO OMHOMY pxAyy Ha 
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uHTepcentyM, Auamerpom 0,3 MM. TomutMHa CTeHOK KaHaJl0B 0,05 mm. B ctTen 
KaX KaHanloB mo 2—3 psa MOMOMHHTeIbHLIX OTBEPCTHH AMaMeTPOM 0,15 
0,2 mm. Co cTropoubl WeHTpasbHOM MOMOCTH BHYTPeCHHAA CTeHKa ycaxkeHa IMH- 
naMu Jwinunot yo 0,4 MM, TOJWHHOH y cBodosHOro Kpav 0,1 MM. 

CpaBpuHeuHue. Oramnuaerca OT Vologdinocyathus erbiensis Jar. Oomb- 
iueit WupHHo BHYTpeHHeH cTeHKH, OO/bUIMM YHCIOM MOMOMHHTCIbHBIX or- 
BepcTH B CTeCHKaX KaHaJIOB, HHbIM CTPOCHHeM LIHNOB BHYTPCHHCH CTEHKH. 

Bo3spacTu pacnpocrTpadned He. basauxckui POpHsoH}r, COM », 
6acceth p. Kun, 4. Ilerposka. 


Cem. STILLICIDOCYATHIDAE TING. 


Hapyxuaad cTeH#Ka—C MpOcTbIMH OKPYIJIbIMH NOpaMH, BHYTPeHHAA — 
KOJIbueBad, pa3M4HOrO ceyeHuaA. B HHTepBasIOMe — MOpHCTble MeperopokKu 
mw rpeOeHyaTble HHUA. | 

Cocras cemeficrsa: Thalamocyathus Gordon, Stillicydocyathus Ting. 

Hwxuuit KemOpui, CCCP, lO. Ascrpamusa. 


Por Thalamocyathus Gordon, 1920 


Tun poja. Archaeocyathus trachealis Taylor, 1910 (**). 

HapyxHaa creHka —C MpocTbIMd NopaMH; BHYTpeHHAA — nocTpoeHa du- 
CYPHbIMM KOJIbIaMM, OTKPbITbIMH BBepx. B uHTepBasIOMe — NopucThie mepe- 
ropoqku wu rpeOenyaTble HHUA. 

Cpaspueunue. Or poga Stillicidocyathus ormuuaerca KOMeHUaTO-H3O- 
THYTbIM Ce4eHHeM KOJIel, BHYTPeHHeH CTeHKH, a He S-oOpasHbIM. 

Uszpectupl Bue: Thalamocyathus trachealis (Taylor), Th. howelli (Volog. 
din). 

6 6mueszsamMmeuauua. P.ul. Begbopgzn (1°) pu BblqemeHHu HOBOrO po 
na Bronchocyathus ycTaHoBusiu BHadae THNHYHbIM BHAOM 9TOrO pogxa Archaeo 
cyathus trachealis Taylor, c yka3aHHem Ha rpeOeHuaTHIe THMULa, XAPAaKTePHBI 
WIA THOMUHbIX 9K3eMMuIApoB A. trachealis ((%). Oquaxo A. trachealis Opi en 
panee (!”) ucnob30BaH Kak Tum poga Thalamocyathus. B xapakxTepucTuk 
Topqoua, Tak «xe Kak u y Tainopa, rpeOenuaTble AHua y Archaeocyathu 
trachealis Obl1M mpomymentt. B cBa3H c 9THM pox Bronchocyathus Bedfort 
mo3qHee NOy4u HOBLIM Tun poga B. dentatus (“) — c BHyTpeHHel CTeHKO! 
3TMOpuyMoBoro Tuna. Bpesybrate pox Thalamocyathus Gordon nomyyae 
ONOMHUTeIbHYIO XapaKTepucTuKy (yKa3aHbI TpeOeHuaTHIe THHULa, XapaKkTep 
Hble JWId Tuma pofa). Bugznt poxa Thalamocyathus B mpexHeM ero NOHHMaHH! 
(6e3 rpeOeHuaTbIX JHHUL) WOMKHbI ObITb BbIAeIeHHI B OcoObI pox — Gorde 
nicyathus gen. nov., c Tanom poxa Thalamocyathus gerassimovensis Kras 
nopeeva (°), B cocrape cem. Cyclocyathellidae nom. nov. (B3ameH crapor 
Ha3BaHua Thalamocyathidae Zhuravleva, 1950, ormeHsemoro B CBA3H C uC 
KJMOYCHHEM M3 CocTaBa CemeiicrBa THNMYHOrO poga Thalamocyathus). 


BospactT wm pacnpocTpaHeunune. Jlencxui sapyc, CCCE 
lO. Ascrpaina. 


Thalamocyathus howelli (Vologdin) 
Puc. 2 e—3 


Cyclocyathus howelli, Bomorgun (!) 
Thalamocyathus howelli, Bomnorguu (°) 
Bronchocyathus suchinensis, Kpacuoneesa (°) 


Huamerp kyOxa 17 mM, sBpicora no 60 uM. Tommuna wapy Hoi cTeHE 
0,005 mM, AuamMerp cnmocHyTbIx mop 0,02 x 0,05 mm, uncno panos nop f 
unTepcentym 2—4. Wnreppanmom qo 2 MM wmpnHol. PaccroaHue mex) 
meperopoxkamu 0,25 MM, OTHOMeHHe CTOpoH B MoMmepeuHbIx ceyenus 
MHTepCcelTabHbIX KaMep fo | : 10, cenranbuni Kosdbunuent 10,0. To. 
muHa NeperopoxoK 0,03 MM, uncHO payoB nop 8—10, muamerp nop 0,1 m 
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Puce. 2. a — Paranacyathus sp. c TepcveBbIMH BbIPOCTaMH; TaHreHI[HasIbHoe CceyeHHe ky6Ka, o6p. 
38/5a, win. 1,5; 6—e2— Kijacyathus chomentovskii sp. .n.: 6 — yacTb ' npoxombHOro 
ceyeHHA KyOKa, oOp. 38a, win. 1, 9x3. 2, 12X, 6 —TaHreHc BHyTpeHHel cTeHKH, O6p. 3, 
9k3. 5, X5, 2— 4acTb NomepeuHoro ceyeHua KyOxa, OOP. 39/2, win. 1, 9x3. 1,5X;A— Vologdi- 
nocyathus kolbiensissp. n., uacTb NonepeuHoro ceyeHHsA KyOxKa; ua. 10, 9k3.1, 5X; e — s— 
Thalamocyathus howelli (Vologd.): e — koco-mpogombHoe ceyenne Ky6ka, BUHbI rpeOenyatpie 
uuua; oOp. 41a, w.1, 9k3. 2, 6%, 9 — yacTb NpOoMbHOrO ceyeHHA KyOKa, OOp. 41, uu. 1, 
9x3. 9, 12%, 3—uacTb monepeyHoro ceyenua KyOKa; oOp. 38/26, ma. 1, 9K3.3, 12x; 
u, kK — Formosocyathus alabini sp. n.: uw — yacrb Momepeynoro ceyeHnsa ky6Ka, K — yacTb 
MpofonbHoro ceyeHusaA Ky6Ka; 2 — Formosocyathus bulynnikovi Vologd., uacrb nonepeuHoro 
ceyeHus Ky6xKa; o6p. 59/3, wa. 1, 9x3. 1, 12 


JIAH, 124, t. No 2, WKyparsera 


ACCTOAHHe M@exKAy rpeOenyaTbIMH LHuujamu 0,1 — 10 mm, TOJIMLHHA KOJIbILe- 
ro BaluKa 0,1 mM, crep»xeHbKoB 0,02 mm. BuyTpeHuaa cTeuka Jo 0,4 mM 
HPHHOH. ToOuMMHa KOE Ha CTbIKe C MeperopoxKamu 0,1 um, y cBoOo,HOoro 
yan 0,05 mm. Buicora komen 0,2 mm. CaoGogupiit Kpait Komen pacujeneH Ha 
CPXKCHbKH, CHAO2KeHHIC B CBOIO OYepesb BOPCHHKaMH. MopmMa cCxosHa BCeMH 
pramMu crpoenun c Thalamocyathus howelli (Vologdin), us06paxeHHbim 
(*) Ha Ta6a. 13, dur. 1, 2 u umMeomum rpeSenuatEIe ZHHULAa (pur. 2). Orcyt- 
BHe B OMMCaHHH CCbWIKH Ha rpeOenyatple AHuUIa ('), MO-BUAMMOMY, ABIIAeTCA 
1m0ouHbIM. Ot Thalamocyathus trachealis (Taylor) ormuuaeres Gomee pes- 
IM KOJICHYATHIM H3rHOOM KOVIell. 

BospactT wu pacnpoctpauHenne. Basauxckui ropusout, 
Topraumuo, B. Caaunpt; p. Kua, p. Yca, Kysueuxuii Anaray. 

Hs3yyeno 9 sK3emnuapos c p. Kuu. 


Cem. BRONCHOCYATHIDAE BEDFORD 


PoyetsOrenito s.0 Gryea Dlnts *Vio log din, 11937 
Formosocyathus alabini sp. n. 
Pic 72a 


Tun Bua. TIMH 1431, o6p.91, wa. 1—2, 9x3. 1, p. Kua, Kysneur 
a Anatay, Oa3auxckuii ropu30HT, co 2. 

Jiuametp kyOKxa 13 mm, Bpicota Jo 40 mm. Touma HapyxKHOM CTeHKH 
)5 MM, Auamerp nop 0,05—0,08 mM, unco pxyoB mop Ha HHTepcentym 2—3. 
upHHa HHTepBalioMa 1,3 MM, paccTosHHe Mexy MeperopoyKamu 0,2 mM, 
HOWeHHe CTOPOH B MOMepedHbIX CCYeHHAX MHTepCenTabHbIX Kamep 1:7, 
ITaIbubld KosppuuneuT 13,7. TomuuHa neperopogoK 0,02 mm, unco0 psayoB 
p 12—14, guamerp yactbix nop 0,1 mm. PaccrosHue Mexay rpeOenuaTbIMH 
umjaMH 0,O5—15 MM, TowUMHa KOubieBoro BamuKa 0,1 MM, cTep2KeHbKOB 
)1 MM, CTep2xKeHbKH Pe3KO ONyueHbI KHH3y. BHyrpeHHaa cTeHKa JO 0,3 MM 
[PHHOM, MPpOHH3aHa TOPH30HTAIbHbIMH, UYTb HaKJIOHHbIMH KaHawamu. Jna- 
rp KaHanoB 0,12 mM, TowuuHa cTeHOK KaHasoB 0,07 MM. CTeHKH KaHaJOB 
OHH3aHbI JOMOJIHHTeEIbHBIMH OTBepCcTHAMH JuamMeTpom 0,08 mm. Orpepctua 
SMOJIOMKEHbI B OMH PAIL Ha WAMpHHy KaHasia. Co CTOPOHbI WeHTpabHOH NOMOCTH 
yTPCHHAA CTeCHKA yCaxKeHa TOHKHMM BOPCHHKaMH AuHOn 0,1 MM, TomuLH- 
4 0,01 mm. Or Formosocyathus bulynnikovi (Vologd.) (puc. 2 2) onucpiBae- 
Hi HOBbIM BU OTMMUAaeTCH Gosee yY3KHMM HHTePCelTasIbHbIMH KaMepaMn, O60- 
> BBICOKHM CelTaIbHbIM KOI pulueHTOm (13,7 npotuB 7—8) wu ynpoueHHoOL 
WHpOKOM BHyTpeHHeH cTeHKoH (y F. bulynnikovi wupuHa BHyTpeHHel creH- 
0,6—0,7 MM, 4HCO PAOB WONOMHUTeIbHbIX OTBEPCTHH Ha WIMPHHY KaHa- 
2—3). Hoss Buy wa3Bau F. alabini B uecrp reonora JI. B. Ana6una, u3y- 
oujero reomoruio paliona p. Kaun. 


VUucrutyT reosoruu Hw reopHu3nku ' Tloctymuia 
Cu6upekoro oTzeneHua Akagemau HayK CCCP: 24 IV 1958 
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Jloxaann AkayemMunu HaykK CGcP 
1959. Tom 124, Ne 2 


CHCTOJOLH, 


WM. HW. FYTHEP, C. B. 3YBPAKOB u E. H. COJIOBbEBA 


K WHHEPBALMH DKEJIYAKA HW KHUWIEGHUKA Y YEJIOBEKA 
B IMBPHOHAJIBHOM NEPHOJIE 


(ITpedcmaeaeno: axademuxom H. H. Anuuxoeeim 18 1X 1958) 


MexkmbutlleuHoe CIWIeTeHHe MHULeBAPHTeIbHOrO TpakTa OblwIO OMHCaHO 
Hauaule WeCTHCCATHIX FOOB MpomWIoro BeKa, HM C STOFO BPeMeHH eFO U3YYeHI 
He mpekpamjasiocb. Mexy Tem Bompoc O CTpOeHHH e€fO HEPBHbIX KJICTOK Y 3} 
OpHOHOB H MOAB YeOBeKa CTA IpeMeTOM HCCJIEOBaHUA, MO-BHMMOMY, JIHIL 
B TMOcMeqHHe JeCcATHeTHA. 

Illrep (1) uso6paxkaeT raHrHO3Hble QJICMeHTLI aySpOaxoBa CIVJIETeEHHA XK 
yKa Y HOBOPOXKACHHOrO JIMUICHHbIMH OTpOCcTKOB. C STHM CoOrsmacyr1oTcs 
jmauupie C. HM. Konocopot (7). H. I. Komnocop (#) Haxogqut, uTo Auddepenin 
POBKa YKa3aHHbIX KJI€TOK MpOUCXOMUT Mocse poxenux, oTMeyan no3sqHee (7 
uTO UaCTb UX elLE BO BHYTPHYTPOOHOM 23H NOyuaeT yrvioBaTble OYePTaHy 
BC€NCTBHe 3a4aTOUHOTO pocTa OTPOCTKOB B dbopMe HeOOJbIIHX BbICTYMOB. 

Uto KacaeTCH HePBHBIX KJIETOK M@%KMBIINeYHOTO CMJIeTeHHA B KHIWCYHHK 
TO cBefeHHa OO UX COCTOAHHH B IMOPHOHAJIbHOM MepHose NPOTHBOPeyHB) 
Ilo Kapag3ano u Bopserro (°), y mogza 9 Mec. 3TH 2CMEHTHI MYJIbTHNOAPHI 
Ha WJOCTpalluu K paOoTe 9THX ABTOPOB OTPOCTKH M300paxKeHHOrO Helpo} 
B HECKOJIbKO pa3 JwIMHHee ero Tema. 3. WM. Xopoc (°) pucyer npuMepHO Tak! 
%Ke Ke€TKH B YepBeoOpasHoM OTpocTKe noga 7 Mec. JlaHHpre C. MH. Kosoc 
BOK (*) O *%KeYKe OMHAKOBO OTHOCHATCH uw K KHWeUHHKYy. C. MW. Matseeza ( 
HaoOopoT, OOHapyXuBaeT B TOHKOM KulKe 3apo_piumel 10 u 15 cm TeMeHH 
KONYHKOBOH JVJIMHbI HEPBHbIC SJICMeHTHI ay2pOaxoBa CIIJIeTeHHA C HECKOM 
KMMM OTPOCTKaMH 3HaYHTeIbHON MpoTaxenHoctu. H. TI. Komocos (°) yKaspipae 
TO K KOHILY BHYTPpHyTpoOHOH XKU3HH MHOTHe HelipoOacThl MpeBparlaror 
B MYJIbTHNOJAPHbIC KIETKH. OMHAKO STOT Te3HC He NOAKpelAeTCA PUCYHKaM 
a HePBHBbIe 9JIeMeHTbI HeOHOcKa 7'/, Mec. H300PaxKeHbI B paOoTe TOMbKO TI 
BaTbIMH. 

Mobi uccieqopasu y 25 sMOpHoHoB u mogqonp 7—41 cm TeMeHHO-nATOUH 
JWIMHbI (2'/,—8 mec. *) cTpoeHuve HepBHBIX KJICTOK M@KMBINeUHOFO cHuleTeH! 
B Tene HW MHIOPHYeCKOH YacTH WweyAKa, TBeHalWaTHNepCTHOH, KayaJbH 
oTMee TOHKOH KHUIKH H, HaKOHEL, B IpAMOH KHUIKe. IIpousBoquOch cepebf 
Hue 10 Kaxasio—@aBopcKomy. 

Y muof0B 21—22 cm (~ 41/2 Mec.) MbI BMepBbIe HalWIH B KEY AKe HEpBHI 
KJI€TKM C HECKOJIbKHMH (2—5) OTpocTKaMH TOi 2Ke NO BUY WIMHBI, YTO H UX Tes 
Y m10f0B 25—27 cm (5—5'/, mec.) MbI OOHapyxXUBaNH B TOM #%Ke OpraHe MYw 
THNOJAPHbIC SICMCHTHI, NONePCYHHK KOTOPHIX Obl] B 2—3 pasa KOPOYe OTpOE 
KoB. Y 30-caHTuMeTpoBblx MIO0B (6 MeC.) BBIABJIAUIMCh KJICETKH C OTUeTIIN 
PasJIMUHMbIM HEHPHTOM, YXOXMBIIMM B Me2KYy3JIOBbIe HepBHbIe Nyykn. B mms 
PHYECKON VaCTH 2KeyAKa HaOMMOLaMUCh CAMHMUHBIE QJIEMeCHTHI C JBYMA HaCTOs 
KO JWIMHHbIMH OTPOCTKaMH, YTO HX MOXKHO ObwIO OTHECTH K HeBpoHam II Tu 
Jorena. Yxe B nocweqHeM yKa3aHHOM BospacTe u3pelKa culydaloch Bue 
BeTBICHHe JeHIpuToB. Eme vane OHO 3aMeyanoch y n0,0B 7—8 mec. (puc. 


* Siecb H B JasbHelimien — JIyHHbI€ M@CALLBI. 
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B TOHKOM KuuleuHuKe (puc. 2) MbI CMorsiM HaliTH KaeTKH C OTpOCTKaMH Brlep- 


4 


ble y sMOpvoua 12 cm Aumuer (3'/, mec.). B npamoli KumiKke yaBaslocb BCTpe- 


: 


14Tb H€3HAYHTEJIBHOE KOJIMUeCTBO 3JIEMeHTOB c 1—2 JWIMHHbIMM OTPOCTKaMH YxKE 


Pune. 1. Heppupie Kerk MexKMbILWeUHOrO CHueTeHHA Key Ka: a, 6— 


M104, 5 Mec., 6—O — mo, 6 Mec., e—3 — nvIog 7 Mec. 


| 
{OBOJIbHO paHo — y 9mOpnoHoB 6—71/, cm, T. e. Ha 3 Mec. (puc. 3). Tak mn 
IHaue, K 0 Mec. (24—26 cM) BO Bcex N3yYaBLIMXCA OTPesKaX KUIICUHHKA MOXKHO 
bWIO BUT OOMbUIOe YnCIO HelipoHoB c 5—6 orpocrKamu, pa3mepbl KOTODPbIX 


| 
| 


Puc. 2. Heppubie KmeTKH M@XKMbILEUHOrO CIMJICTCHUA TOHKOI KHUIKH: 
a, 6 — 3MOpHOoH 3!/y mec., 6, e — nog 5 mec., 0, e — nox 8 mec. 


PeBbIliaH WMaMeTp KJIETOUHOrO Tela, H BeCbMa JWIMHHbIM akCOHOM. Mopma 
HOFHX KJICTOK IpeACTaBANAaCb B MOCJICLYIOULHE MeCALbI HECKOJIbKO WJIM 3Ha- 
HT@IbHO Ooslee yCJIO*KHEHHOH. 

OcHoBHas Macca 3JIEMCHTOB Me?KMDIIIeUHOrO CIWI€TCHHA H B XKeYAKe UB 
MUICUHHKE OCTaBalaCb Ha Cpe3ax JIMUIeEHHOM oTpocTKOB. Ho MocKoJbKy BCe 
eTOMbl CepeOpeHHA JOCTaTOUHO KalpH3HbIl, HeIb3H ObITb YBePeCHHbIM B TOM, 
rO HaOJNOJaBIaAcA KapTHHa BMOHe COOTBETCTBYET JeHcTBuTeIbHOcTH. [losTo- 
Y MbI BO3J.epxKHBaeMCA OT HAMMCHOBAHHA «KaNOJIAPHbIX» C BUY KeTOK HeLn(p- 
CPCHUMPOBaHHbIMH HIM we HelpoOmactamu. Ilo ToH xe NMpH4unHe JarTHI, 
KOTOPbIX Mb! HauMHaJIH HAaXOJMTb B Pa3JIMUHbIX yYaCTKaX *KelyAKa WH KuMeU- 
UKa OTPOCTYATHIe WICMCHTHI, BPAX JIM CeAyeT CUHTATb JlaTaMH MCTHHHOFO ux 
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NOABICHHA; MpaBHJIbHee NolaraTb, YTO 9TH CPOKM O3HAdaloT JIMIb BO3pacT 
HauHHad C KOTOPbIX TakHe KJIeTKM HMITperHHpOBasIuCb Ha Hawiux mpemapata 
BrpoveM, pesyAbTaTbl HalIWX M3bICKAHMM MOKASbIBAIOT, UTO BO BCAKOM CJIY4 
c 56 mec. BHYTPpHyTpOOHOH *AKHSHH B ayapOaxoBoM CIeTeHHH x#KeTyAKa 


— 


Puc. 3. HepBuble KIeTKH Me?KMbIMeuHOrO CIHJIeTeHHA mpsaAMOH KHUI- 

Ku: @ — sMOpnoH 10—11 Heyenb (7 cm JWIHHbI), 6 — 9MOpunoH 14— 

15 nenenb (13 CM QIMHBI), 6 — Tog 5 Mec., 2 — nI0F 7.Mec., 0 — 
non 7 3/2 mec. 


KMWIeCUHHKa MMeIOTCA YRE CJIORKHO MOCTPOCHHbIe HEPBHbIe KJICTKH. OH, obwlé 
WaroT HW JeHApHuTaMu U Heli pHTaMu HM, CJICTOBATeJIbHO, B COCTOAHHH BKJILIOUaATbC 


B Te WIM HHbIC pecIeKTOpHBIe AY. 6... 1 


Puce. 4. Penenropbt B MblNeYHOH OGoO"UKe: a — ABeHaWaTHNMepcr- 
HOH KHIWKH, O — xeyAKa. IIn0n 6 mec. 


H. TI. Kosocop (8) Hamre cIOxKHbIe PeLeNTOPh! B MOACAHM3HCTOH KMIWeTHH) 
y sMOpuoHa 12 cM JWIMHbI, B MeXKMBILICYHOM CIJICTCHHH HM MBIIIeCYHOM CJIOe K 
meuHHka miogoB 7 4/; mec., a E. A. Punuucxui (°) — BHyTpu Tex xe CuO 
*KelyyKa y nmiogqop 22—45 cm Aun. Mbr Takxe OOHAPYKUBAIN CJIOKHI 
YYBCTBUTCJIbHbIC OKOHYAHHA B NOACIN3HCTOH H MbILIeYHOH OOoN0UKe Key 
WM KHWeUHHKa y noxoB 5—7 mec. (puc. 4). Onn wacTbio noxo_usH Ha pelle 
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pbl, BbIABIeHHbIe T. C. MBanopol (1°, 4) B cTreHKe KumeyHHKa B3pocs0rO 
JIOBeCKa H KOUWKH. Ha KOHWaxX TEPMHHAJIbHBIX BETBeH HaliJeHHbIX HaMH OKOH- 
HHH =HaOMIOLaHcb MeJIKNe YTOJIWeHHA, a u3peqKa KOeuKH. Mutepecex 
SIenTOp, H300paxKeHHbIH Ha puc. 4 6. B To Bpema Kak Apyrue ero BeTBH pac- 
WlaralHcb CpeW MYYKOB MBIMEVHbIX BOJIOKOH, OHA 3aKaHYHBaslach BHYTPH 
IHTIHA ayspOaxoBa CNJIeTeHHA KPYNHOM MyroBKOH. 

H3s1oxKeHHbIe JaHHbIe B H3BECTHOH Mepe NO3BOJIAIOT MpeACTABUTb TOT HeEPBHbIit 
yOcTpaT, Ha6a3ze KOTOPOFO OCYILECTBUMA JCATEJIBHOCTS 2K YAKa HW KMMWeUHHKAa 
MIOMOB 6 Mec. MH CTapllie; Kak JOCTaTOUHO IIHPOKO M3BeCTHO, TaKHe MOE 
WaeTCA BbIPACTHTb B YCJIOBHAX afleKBaTHOrO yxojla. 


ApocnasckuhH MeWHWMHCKHI Tloerynua1o 
HHCTHTyT 16 IX 1958 


UMTHPOBAHHAA JIMTEPATYPA 
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Jloxnnagn AkKaweMuM Hayk Ca.cP 
1959. Tom 124, N 2 


10. HW. COPOKHH, B. Ff. CHONMKOB u B. M. TPHHBEPL | 


ONPEAEJIEHHE 3ABHCHMOCTH ®OTOCHHTE3A @UTONJIAHKTOHA 
OT MOABOXHOMW OCBELIEHHOCTH B BOJAX WEHTPAJIbHOM ACT 
ATJIAHTHYECKOLrO OKEAHA | 

(IIpedemaeaneno axademuxom B. B. Ilyaetixuneim 22 1X 1958) 


C mapra no mioHb 1958 roa Ha 9KCIHeqMIMOHHOM OKeaHorpaduyeckc 
cynne «CeloB> MpoBOXWIHCb KOMMIeKCHbIe OKeaHOorpadwyecKHe HCCIeMOBaHE 
B IeHTpasbHol uactu AtTsanTuueckoro OKeaHa. Hapafy co cTraHapTHbIMH TH, 
POMOPHYeCKUMU HaG/IOLCHHAMM ObLIM WIMPOKO MOCTaBJIeHbI HCCeLOBAaHHA Te 
BHUHOM MpOLyKUMH OpraHH4eCKOFO BellecTBa 3a CUeT (POTOCHHTesa PUTONMAHKT 
Ha B TOJIMULe BOLL, a TakxKe HaOIOAeHHA 3a NOABOAHOK ocBeujenHocTHI. Tow 
YeHHbIe PesyJIbTaTbI OKeaHOrpapHyeckuX HW PHAPOOMOMOrMYeCKUX UCCIELOBAHE 
B BOJaX OTKPHITOM UaCTH WeHTpabHOK ATaHTHKH, a TakxKe y 3allaqHoro 106 
pexba Adpuku peycraBAoT Hay4HbI MH MpakTH4YeCKHH MHTepec. 

3aBuCHMOCTb (pOTOCHHTe3a B TOJMNE BOAbl OT MOBOLHOH OCBeLeHHOC! 
onpefesalacb Ha C€MH CYTOUHbIX CTaHIMMAX, A HA HEKOTOPBIX H3 HHX STH OND 
JIe@IeCHHA yasocb ClemaTb TpHxKbI. Takoe BecbMa MOApoOHoe H3yYeHHe TO. 
IMHbI COA C(POTOCHHTe3a B TPONHYeECKOH 30HE OKeaHa MPOBOHOCb BIMepBEl 
23to ocoOeHHO BaxKHO, TaK KaK BOCTOUHaA uacTb ATaHTHKH, Mpuueraroll 
K 3alaqHomy moOepexbio Adpuku, mpeszcTaBiser OoMbUIOH HHTepec C TOUI 
3peHHA pblOHOrO MpOMbICa. 

B HactTosel paOoTre pacCMaTpHBaeTCA BONpOC O 3aBHCHMOCTH CKOpOC’ 
(poTOCHHTe3a OT NOABOAHOH OcBelleHHOCTH. MicxOfHbIM MaTepHaJIOM ABHJIM 
HaGOJHOMCHHA 3a MOBOAHOM OCBeLLCHHOCTbIO, a TAKKE PC3YJIbTATHI ONPeLeseH! 
Me€pBHYHOK MpOAyKWHH OpraHHyecKorOo BeMlecTBa 3a CueT GoTOCHHTe3sa CUT 
IIJIaHKTOHA W30TOMHbIM MeTOJOM. 

Ha6sojenu# 3a NOABOAHOM OCBeLLeEHHOCTbIO TIPOBOAHJIHCb C TIOMOMIbIO (pot 
3JIEKTpHYeCKOrO H3MepHTeJIA NOABOAHOH ocBeuleHHoctH PMITIO-57. Tlocneqm 
YCHeWIHO TIpolwes HcMbITaHHA B (eppayile 1958 roqa Ha UepHomopceKoli sKkcn 
PHMeHTaJIbHOH Hay4HO-HcCJeqOBaTeIbCKOH cTaniuH Mucruryra oKkeaHo,iorMi 
ObIJI MpH3HaH TOJHbIM K paOoTe B Mope. 

C nomonbio PMIIO-57 mMoxHO H3MepATb MOABORHY!IO OCBEMeHHOCTh | 
rayOune oT 0 go 100 M c 3ankopeHHoro HAM JexKalero B Apelde cygHa. 

[IpuOop cocrouT w3 TpHeMHOli HM perMcTpHpytomlelt vacreli, CoeqHHeHHE 
MexKy CoOoH IMeCTHXKHJIbHbIM KaOeem KPII-6 < 1 quamerpom 19 mm. IIpue 
HOM YaCTbIO (POTOMETPa ABJIAIOTCA MATh WaTYHKOB, CHaOMKeHHBIX (OTOIIeMe 
TaMH C Mloujatbio paOouelt noBepxHocTH 25 cm? Kaxypii. JlarunKu, Haxoy 
ULHeCH Ha OOMLEH OCHOBe, NOMENLeHbI B repMeTHYeCKHe JaTYHHbIe KOpyca, 3 
KPBITbI€ CBEpXy BbINYKJIbIMH MOJIOUHBIMH CTeKIaMH. Perucrpypyroulei acti 
ABJACTCA 3JIEKTPOHHbIM ABTOMATHYeCKHH moTeHinomerp OSIIT-09. TozBozH 
OCBeLLCHHOCTh OMpeAeAaCb IPH ECTECTBCHHOM OCBeLILCHHH KaK B OeJIOM CBel 
Tak HB TpeX y4¥aCTKaX BHAHMOH YaCTH CHeKTpa C AWIMHAMH BOJH Awaxc 4 
530 u 680 Mp, BbIMeIAeCMbIMH CTeCKJIAHHBIMU cBeTOpHIbTpaMH. Jia usmepeH 
NOABONHOH OCBeLICHHOCTH JaTUHKH doTOMeTpa MOCcweLOBaTebHO ToMena 
Ha pa3IM4HbIe TopusouTsl. lox elicTBHeM CBeTa B (OTOSeMeHTaxX BO3HHKE 
‘poTOTOK, KOTOpbId perucTpupyeTca MOTeHLMOMeTPOM, H 3aTeM C TOMONLbIO ry 
AYMPOBOUHBIX TpapPHKOB 2S/IeEKTPHUECKHE CHTHAJIbI MePpeBOAATCA B CAMHUILDI OCI 
IWGHHOCTH B JIIOKCaX. 
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HaOioxenna 3a Mo_BOLHOM ocBeweHHOCTbIO B ATaHTH4ecKOM OKeaHe IIpo- 
WIMCb Ha 19 craHWHAX, MpHYeM Ha CyTOUHbIX CTaHIMAX — yepes KarKIbIe 
aca. J\Iid XapakTepuCTHKM MpOHHKHOBeHHA CBeTa Ha rlyOuny WIA KaxJoli 
HUMM ObIIM paCC4YMTaHbl KOSPPHIMeHTEI NOZBOAHOM ocBenjeHHocTH (A) Kak 
OWeHHe OCBeU[CHHOCTH Ha rlyOuHe 2 K OCBeMeHHOCTH Ha MoBepxHocTH 2°. 
CyliHOCTh OMpeeieHHA 3aBHCHMOCTH CKOpocTH (boTOCHHTe3a Ha pa3HbIx 
OuHax OT MOABOAHOM OcBemjeHHOcTH ((paxTop Kr) onucana (!) u B OCHOBHOM 
TOHT B CilefyrouleM. B cKAHKH HaOupaloTca MpoOb! BObI C KaKOrO-HHOyb 
(OrO ropH30HTa. SaTeM B HUX AOOaBMAeTCA PaBHOe KOMMYeCTBO PalMOaKTHB- 
© KapOonata Na,C'*O3, mocae 4ero OHM NorpyxkaloTca Ha pa3uM4HbIe ro- 
};OHTbI Ha CPOK OT NOMOBHHbI AO Wemoro cBeTOBOrO JHA. 

B aHHoM CJlydae CKJIAHKH BbIAepxKUBaHCb Ha ropusontax 0, 10, 20, 30, 
75, 100 u 150 m. Ha 9THx xe ropu30HTax, uckmiouaa rayOuHy 150 , 
MZBOUMJIHMCb HaOJOJCHHA 3a MOMBOAHOM OCBeLeCHHOCTbIO. 
Cojep»xamlveca B Boe BOMOpocaM B Mpotecce *oTOCHHTe3sa MepeBOAAT pa- 
MAKTHBHBIM yruiepox C!* u3 KkapOoHaTa B cocTaB OpraHHMyecKorO BellecTBa 
ero Tema. Iloce 9KCNO3HIMH B MOPe CKJIAHKM M3BeKalOTCA, BOJa 3 HUX 
PUJIbTPOBLIBaeTCA Yepe3 MeMOPAaHHbI CuIbTP, 3aepxKUBaIOULMH KJIeTKH 
rommaHKToua. [lomecTuB 9TH cbuJIbTpbI MOM cueTUuK HM OMpeseHB UX pasNo- 
“HBHOCTb MO2KHO ONpeeHTb KOJMYECTBO YCBOCHHOFO BOROPOCIAMH 3a BPeMA 
ITa KapOoHaTa, cofepxamero Cl, 


a Onin uiaed 


ORS EROC TE: Ces. San. OcpeuleHHOCTb Ha Pa3JIMUHbIX 


KOJIH4CCTBO 
(Gann) 


mupota gourota TPOPHSOHTAXx * 


Buicota comnua 
I[peT mMopa 
TlpospauHocTb 


CoctrosHue 
Mops, 6a 


, 
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10 


5300 21001200 950 450 140 
41°38’| Butcoxo-Ky- | 3516p | 3/25] 0°00’ | 36°56’5"} O 10 25 30 50 75 100 
| 
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UCTO-KY¥YeBBIe] , 
Ac, Se 9/s 
65°37’| Brtcoxo-co-| 3516p | 4 132} 19°57’7” | 49°35'7" ® 40 2) 2) i WS wo 


HCTbIe, CJIO- 42100 7104 5328 4995 3219 1776 666 
HCTO-Ky4e- 
BbIe, KYYeBbIe 
Ac, Se, Cu 
9/q 


* Hay, uepToli — ropH30HT B MeTpax, Mof, YepTOH — OCBEULCHHOCTb B JIOKCAX. 


Tlockompky oOpmnaa yraekucnora (C'"O;) uM paduoaKTHBHad yraeKucuota 
140),) ycBaMBalOTCA MOUTH C OMMHAKOBOM CKOPOCTHIO, TOMO KOMMYCCTBY YCBOCH- 
ro C!4 moxHo paccuuTaTb obujee KOMMYeCTBO CO:, yCBOCHHOrO BOAOpOCIAMH 
cuer :poTOCHHTe3a BO BPeMA OMbITA, T. €. OMPeACMUTb MEPBUIHY!O NPOAYKUMIO 
ompefeseHHOM OObeMe BOJIHI. 

OTHOWIeHHe BEIMUMHbI pakuOaKTHBHOCTH (PPUJIbTPOB H3 CKJIAHOK, BbIepKaH- 
IX Ha pa3HbIx ryOuHax, K pajMOaKTUBHOCTH (puJIbTpa H3 CKJIAHKU, BbIJep- 
\IHHOM y MOBepXHOCTH, M aeT sHayeHue Kr [iA COOTBeETCTBYIOWMX TOPH3OH- 
3, TAK KaK CKOPOCTb (POTOCHHTesa H MpOMOPUMOHaJIbHaA CH PasMOaKTHUBHOCTh 
JIbTPOB OYyT 34BHCeTb TOJIbKO OT OCBCLICHHOCTH Ha PasHPIX POpH30HTax. 
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3aBHCHMOCTb CKOpocTH (pOTOCHHTe3a OT MOABOAHOH OCBCHCHHOCTH ON} 
jiglacb Ha CeMH CYTOUHBIX cTaHitvax. PaccmaTpwBaeMble CTaHItHH Ne 
12 u 15 pacnonoxKeHb! BAOb 3anaHoro noOepexba Acdpuku, CTaHInA 
HAXOMMTCA Ha 9KBaTOPe BOMH3H CEBEPO-BOCTOUHOTO NoGepexbA lOxnol A 
Ku u cTanuna Ne 31 Haxogutca B oxHOM yactu CapraccoBa Mops. 

B ta6a. 1 npuBogstca pesyibTaTbl HadMOJeHHM 3a MOLBOXHOH OCBELIE 
cTbIO Ha 9TuX cTaHumax. IIpexye Bcero OHH YKa3bIBalOT Ha CHJIbHYIO H3ME 
BOCTb BCIHYHH MOLBOJHOM OCBEICHHOCTH B 3aBMCHMOCTH OT OMpeevlAIOUIK 
tbaxtopos. OOpamlaeT Ha ceOA BHUMAHHE TakxKe Paci peAesICHUe OCBeLLCHH' 
B TONLE BOLbI Ha IpuOpexHol cranunn (Ne 12) B ycOBMAX CHJIbHOTO pasBii 
(PHTOMIAHKTOHA HM OTHOCHTEJIbHO HU3KOM Ipo3payHocTH (20 m). Syecb Be 
NOMBOMHOM OCBELCHHOCTH 3HAYHTEbHO MCHbIUe B CPaBHCHHM C OCBELLCHHO 
B TOME BOL, TPONMYECKOli H MpHIKBATOPHAabHOK 3OHBI (crantun NeNe 15, 


0 00 60 0% mo%o =— 00% 


mM 
6 12 walla 
WW cetnagul 4 
0 (10% 00% 0% 100% 00% 


6 29 12(3M) 12M) 
NN cmanyud 


Puce. 1 


Ha puc. | a npuBoyuTcs npHMep comocTaBJIeHHA JaHHbIX, XapakTepHe 
IHX H3MeHeHHe KOSdPuLMeHTOB CKOpocTu cbotocuHTesa Kr (2) u mox_BoD 
ocBemjeHHocTu 4 (2) c rayOuHol. M3 rpadukoB BuyHO, YTO JO onpefemer 
rryOUHbI CyiecTByeT OOpaTHad 3aBHCHMOCTb MexKLy POTOCHHTeSOM H NOK 
HOM OCBeCLLCHHOCTHIO, T. €. HaOMOMaeTcA SsddpeKT yrHeTeHHA ChOTOCHHTe3a B 
BePXHOCTHOM CVJIOe. 

Ha ropu3onte, re ocBeuleHHOCTb cocTaBaer 30—50% oT ocBelleHH 
Ha MOBe€PXHOCTH MH ABJIACTCA JIA BOMOpocell ONTHMAIbHOH, CKOPOCTb P 
cuHTesa jlocruraeT MakcuMyMa. B pelice 9kcmequmMOHHOrTO cyqHa «BuT 
ylalocb YCTaHOBUTb, 4TO B S{MOHCKOM MOpe Hf CeBepo-3anNanqHoH YacTu TH! 
OkeaHa, Te BECHOH NOIHOCTbIO OTCYTCTByeT CBeTOBOe yrHeTeHHe (OTOCHH 
B MOBePpXHOCTHOM CJ10e, HaOm0alacb IIpAMaH 3aBHCHMOCTb Mexky noX 
HOH OCBeILCHHOCTbIO MH CKOPOCTHIO *POTOCHHTe3a B TOME BOAbI. B csryuae H 
YHA CBeTOBOrO yrHeTCHHA STA 3aBHCHMOCTb MOKeT ObITh NMpOaHamH3Upol 
JIMIb Ha4dHHasA OT FOPH3OHTa MAKCHMAJIbHOH CKOpocTH (oTocHHTe3sa u Taye 
Ha pue. 1 6 mpegcrapsen rpacbuk, Ha KOTOpbIli HaHeceHbI 3Ha4ueHHA Kr | 
Kosdduttuent Kr pv 9TOM OnpeyeAICA KaK OTHOMeHHe CKOpOcTH (poTOCHH 


434 


Ppa3HbIX TOpH3OHTax kK NpHHATOH 3a 100% MakcHMaJIbHO cKOpoctu (o- 
4uTesa. J]IA BHIUHCeHHA KOSPpUuLNeEHTA NOABOAHOM OCBeIeHHOCTH TaKxKe 
HUMaJacb ocBeujeHHOocTb 3a 100% Ha ropH30HTe MaKCUMaJIbHOM CKOpocTu 
OCHHTe3a. 

Kak BHHO H3 puc. | a, H3MeHeHHe CKOpOCTH (POTOCHHTE3a B COE CBETOBOFO 
€TCEHHA HAaXOJHTCA B OOPaTHOH 3aBHCHMOCTH OT NOABORMHOM OCBelLeHHOCTH. 
AHOBJICHO, YTO OCOpaTHaH 3aBHCHMOCTb CKOpocTH doTOCHHTe3a OT MOXBOL- 
 OCBELNLCHHOCTH B OTKPbITOM “YacTH OKeaHa HaOwOMaeTCA B MOBeEPpXHOCTHOM 
e fo riy6unpr 20—40 mM, a B mpHOpexHbix patonax Ha riyOnune 5—10 Mo. 
M3 pune. | BugHo, YTO u3MeHeEHHe CKOpOCTH CPOTOCHHTe3a HH2KE CJIOA CBeTO- 
O yrHeTeHHA HAaXOJHTCA B MpAMOH 3aBHCMMOCTH OT H3MeHeHHA NOLBORHOK 
eLILCHHOCTH. 

TakuM 00pa30M, 3aKOHOMePHOCTb, yCTaHOBJICHHaA B CeBePHbIX BOfax, rye 
yTCTBYe€T CBeTOBOe YrHeTeHHe, CYULeECTBYeT TaK?Ke H B TPOMHMYECKHX BOMaX, 
OHA IIPOABIAeCTCH HWKE COA MAKCHMAJIBHOM CKOPOCTH (POTOCHHTe3a. 


WuctutyT okeaHovlornu Tlocrymu10 
Akayemun, Hayk CCCP 18 IX 1958 


IMTUPOBAHHASA: JIUTEPATYPA 


1410. M. Copoxun, M.B. Ko3aauuuos, JAH, 116, Ne 5 (1957), ? B. B. 
-meiikun, @n3zuxa mops, 1948. %E.S. Nielsen, A. Jensen, Dan. Deep- 
Exp. round the World, Galathea Reports, Copenhagen, 1, 1951, p. 149. 
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Jloxnann AKkaywemMun Hayk cccP 
1959. Tom 124, Ne 2 


| 


MHKPOBHOJIOL 


3. M. 3AHLLEBA u H. B. OPJIOBA 


K BOMPOCY. O 3HAYEHHH SOC&OPA JIA OBPASOBAHHA 
OKCHTETPAUNMK JIHHA 


(IIpedcmaeaeno axademuxom B, H. Ilanownuxoeim 10 1X 1958) 


Mochop ABAeTCA BaxKHEHUIMM 9JIEMeHTOM, HeEOOXOJMMBIM Kak JIA CH 
THYECKHX, TAK HM JWIA 9HepreTH4eCKUX Mpoleccos B KJeTKe. B mocmeqHHe TF 
moaBHuloch pag pador (3,°,”,1%,14,1”), yKasbIBalollux Ha Oombui0e 3HaUeHHE 
opranuyeckoro dociopa MIA OuocuHTesa aHTHOMOTHKOB. B OTHOLICHHH . 
rimosus, 1podyWeHTa OKCHTeTPaluK/IMHa, H3BECTHO, UTO OH OOpasyeT MAKCHM 
Hoe KOuIMUeCTBO AHTHOMOTHKA MIpH CosepxKaHHu B Cpesle cTporo onpeemeHi 
KomMuecTBa STOrTO semeHTa (8). MexaHu3M 2%xe JeHCTBHA pocdaTa Ha | 
tecc OHOCHHTe3a OKCHTeTpalluKJIMHa OCTaeTCH COBePpLIeCHHO HeACHBIM. 

B HacTosulemM HCCeqOBaHHH MpoBeseHoO conocTaBuleHHe xOJa (epMeHTAa 
ui CosepxKaHuA choccopHEIX pakiui B Muleiun Act. rimosus npu BbIpauy 
HHM MpofyWeHTa Ha cpeye C ONTHMAIbHOM KOHWeHTpallneli chocopa (5 MI 
H Ha OOoraujeHHol cbocdopom cpege (20 mr-%). 

Pa6ora mpopoqusacb co witammom Act. rimosus JIC-T-118, nonyuex 
u3 saO6opaTopHu CeeKIWMH Hallero HHCTHTYyTa. COcTaB HCMOb30BaHHOH | 
-TETHYCCKOM Cpebl, MeTOAbI KYJIbTHBHPOBaHHA MpOAylenTa HU MeTOLbI oNp 
seHun pH, yraesBogos, a30Ta, doctbopa u OKCHTeTpallHKJIHMHa OMMCaHbI P: 
(8, 1"). Jleryuue KHCOTHI OTTOHAHCb C BOAAHBIM MapoM H THTpoBaucb 0,0 
NaOH. B otronwax onpeseiauach MypaBbuHadA KHCIOTa CYJIEMOBbIM MeTO; 
Tlo pa3HocTu MexKyy Dome KHCJIOTHOCTbIO H KOJIMYeCTBOM MYPaBbHHOH KUCH 
onpefqeiasach yKcycHad KucioTa. [lapaiiemwbHO OTTOHLI yMapHBaHcb 4H 
MaTorpadupoBamucb. SHTapHad kKucMOTa onpesenasmacb myTem 24-yaco) 
9KCTparHpOBaHHA SPHPOM B SKCTpakTOpe AVIA %KUAKOCTeH HM MOCMeLy1OL 
TuTpopauna 0,1 N NaOH. Hannune a~pyrux HemeTyyHx KHCJIOT MpoBepsy 
xpoMaTorpadupoBanHem 9KCTpakTa. [lnpoBuHorpayHad KuCIOTa ompenema. 
mo mMeToqy YmMOpelira. Muteiuit qua anamusa cbocopxblx dpakunMi cyu 
QO BO3fyuIHO cyxoro cocrosHuA m0 Benosepcxomy (?). ®pakiunonup 
Hue MmpoBoyusiocb m0 IHInaligepy (18). HykaenHoBble KHCAOTH ompenensy 
cnekTpodotomerpnyecku mocie 20 MuH. 9KcTpaxunu 6% HClO, npn 100° 
Bo scex TaOIMuaX HW Ha PHCyHKaX NpeACTaBJIeHbI CpeHHe WaHHble He MeHee 
43 3 OMDbITOB. 

IIpu cbepMenTaltun Ha CHHTeTHYeCKOH Cpese, KaK BUAHO H3 puc. |, H36E 
cboctpopa CyULeCTBeHHO CKa3bIBaeTCA Ha BCeM OOMeHEe BemlecTB Act. rimosus. 
H30bITKe (pocopa yckopsercad pocT MpokyweuTa H HakaluuBaetca 6dsb 
Onomacca (pue. |, /). Bonee s4epruuHomy pocty coorBercrByer u Oosmee ObIC 
norpeOmenue yriesogos (//) u asora (JJ), Gonee Onicrpoe ucnomb30B: 
AHTapHod KucwoTH (JV). Uro kacaerca mpoxyKToB MeTaOoM3Ma, TO Ha C 
¢ H30bITKOM (poctopa HakalIMBaeTcaA Goble JeTYYHX KUCJIOT, PaBHBIM O 
30M ykcycHoH (V), H Oombue NMpoBHHorpagqHoH KucmoTH (V/). Boubu 
HaKOMMCHHIO KHCIOT Ha cpefe c u30bITKOM coctopa cooTBeTcTByeT Hu 6 
Hu3koe 3HadeHHe PH mo xoxy cbepmMentauuu. Ha cpeye c us6nITKom cboct 
OOpa30BaHue OKCHTeTpalluKMHa CHMxKaeTCA B 5—6 pas, MpoyKTHBHOCTb 
WeuA B STOM Cily¥ae OYeHb HH3KaA (He NpeBbimaeT | y/mr - yac) wu NOYT 
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jide€TCa 0 xofy epMeHTaluu, Tora Kak Ha cpege c 5 mr-% cbocdhopa mpo- 
\XTHBHOCTh MuleluaA nocie 24 yac. Bospacraer (6,0—6,8 y/mr + 4ac) MB 
€HHe BCeH BTOPOH (asbl (epMeHTalluu JepxKUTCA Ha 3HAaUHTebHOM ypoBHe 
8—2,9 y/mr-uac). 

Kak yxxe otmeyanocb Hamu pauee (8), Hakonenne anTHOnoTHKa coBnayaerT 
IEPeXONOM KYJIbTYPbl BO BTOpylo *asy) pasBHTHA HM C POCTOM BTOpHYHOrO 
emma. CoctaB cpefbi, B KOTOpoli mponcxognt pocT BTOpHuHOTO Mules, 
BKO OTIHUAeTCH OT HCXOMHOM, B UACTHOCTH B Hel IIPHCYTCTBYIOT TOMbKO CuleqbI 
Dprannyeckoro qocpopa. Oto oGcToATeNbCTBO LalO BOSMOXHOCTH mpemno- 


\KHTb, UTO BTOPHUHBIe Pupp! KauYeCTBCHHO OTJIMUHbI OT Te€PBH4HbIX. 


=——- rf: 
4a 48 72 9 U6 1824 $8 72 SE NED 4 72 9b 16 
Bpema 6 vacax ———> 


ec. 1. J\uHamuxa pocta Act. rimosus JIC-T-118 u OHOXUMHYECKHX H3MCHEHHH B cpexe. 

—MuLenHH (a6comorTHo cyxol Bec), /J — yraesoyb, //] — o6uynti asot, V — snrapHasa KH- 

oTa, V — yxcycuaa kucnota, VJ — nupopukorpaguan Kucnota, V//,— pH, ViTI — OKCH- 
TeTpaunkauH. / — npn 5 mr-% HeopraHHyecKkoro cbocdopa, 2 — npu 20 mr-% 


UtoOpl yOequTbcA B STOM, ObIIO NpoBeseHO HCCIeAOBaHHe ChocopHbIx ~ppak- 
(HM MHILCIHA, BbIpawleHHOrO Ha ONTHMAIbHOH N10 CoxepxaHHIo cocdopa u 
oraljeHHoH ocdaTom cpere. 

Kak BHHO w3 puce. 2, npn Oomee HH3KOH KOHICHTpallun ochopa B cpexe 
Jep»KaHne oOulero cocdopa B MHLeHH NO XOLyY PasBHTHA NpOLyWeHTa yMeHb- 
ACTCA, OCOOeCHHO pe3KOe CHHXKCHHE HMECT MECTO B TepHO Mepexoga ero BO 
opyio dasy (24—48 uac.). 

B MULeIHH, BbIpallleHHOM Ha cpeye Cc H30bITKOM ocdopa, MakcuMyM OOulero 
ecbopa caBHHYT Ha 24 uac. (BMecTo 16 4yac.), H cofepxaHHe COulero cochopa 
MHILeIMH CPaBHHTeJIbHO MaJIO MCHACTCA MO XOMy Pa3sBHTHA, BCe BPeMA OCTAa- 
Cb Ha BbICOKOM ypoBHe (~ 2,0%). ; 

Pacnpefenenne cbocdopa MexKy KHCJIOTOPaCTBOPHMOH H KHCJIOTOHEPacTBO- 
MOH cbpakUMAMM MpefcTaBseHO Ha PHC. 3. | 

KomuyectBo cbocdopa B cpeyle MOUTH He BJINAeT HH Ha YPOBeHb, HH Ha Xapak- 
D KPHBOM KuCOTOpacTBopumoro cocdopa (puc. 3, //). Ita P@pakua u B Tom, 
B [pyro culyuae MpescTaBJeHa B OCHOBHOM MHHepaJIbHbIM docdopom. Hu du- 
Ha, HH KHCJOTOpacTBOpHMBIxX NomMdocdaToB OOHapyXKUTb HE YAANOCk. Tlosy- 
HHBI€ pesybTaTbl pacxossiTcA c AanHbimu TyOepHueBa C CoTp. (°,”), O6Ha- 
XKMBUAX (uTHH B MuLeIHH Act. rimosus MpH BbIpallHBaHHH KYJIbTYPbI 
cpeme C KyKypy3HbIM 9KCTpakToM. IIpu 9TOM Hallo OTMETHT, YTO M XapakTep 
MBO, HK KOMYeCTBO OOMLErO HM KHCMOTOPacTBOpHMOrO cocdopa B H3yyaeMoM 
bEKTE, M10 JAHHbIM 9THX ABTOPOB, HECKOJIbKO HHO. BosMOxKHO, STO CODACHAET- 

TeM, 4TO BbILMeCYKa3aHHble HCCIEMOBAHHA MPOBOLHJIHCh C APYrHM WTaMMOM 
{. rimosus u Ha Apyrom cpexe. 
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Konuyectso HeopranuyecKoro cociopa B cpefe oTpaxeTca Ha comepxKafi 

B MMILeIMM KUCMOTOHepacTBOpuMoH pakilun (puens, wil): 
Mochop sto :pakiluu MpeAcTaBseH B OCHOBHOM cpoctpopoM HYKJIeHHC] 
kucnot (puc. 4). HawOomee OoraT HYKJICHHOBbIMH KHCJIOTAMH MOJO NOH | 
yacoBoli nepBu4ublli mulenui. Tlocae 24 uae.| 


% jlep2xKaHue HYKJICHHOBbIX KHCJIOT B MUILCHM pe 
50 amaet, ac 48 uac. H JO KOHUa cepmexTa 
ocraeTca nouTH 6e3 H3MeHeHHH. 
Vis6nitoK boctbopa B cpeme cmocobcTByer 6¢ 
wo 9HeprH4HOMY CHHTe3y HYKJICHHOBbIX KHCJIOT B 
IleHH, "OCOOeHHO BO BTOpoOli pase pasBuTua. B 
0 HBIX YCIOBHAX B 9TOT NepHOs COMM yPOBeHb 


JICHHOBbIX KHCJIOT B 2 pa3a BHIMe, EM B MULeM 
02 @ 1 6 Wc ppylpaukeHHoM Ha cpefe c 5 mr-% cbocopa. 
KucmoToHepacTBOpHMBIX MoOu@ocpaToB B 
sae hike cig anne uenuu Act. rimosus, Kak paBuso, He oOHapys 
nuu Act. rimosus JIC-T-118 Ba€TCA, M JIMIMb HEKOTOPOe UX KOMMYCCTBO MOABs 
(k cyxXoMy Becy Muuenua). ca B CAy¥ae uB30bITKa docopa (ra6a. 1). 
OGosHayeHHaA Te %Ke, HTO Ha Ilpu aHamu3e aHHbIxX, MOJYYeHHbIX MO KHC! 
ape ToHepacTBopuMol (pociopHol ppakuun, OblIO yc 
HOBJICHO, ITO HapAy C POCOpoM HyKJICHHOBBIX K 
JlOoT HM cpoctbopom nomudocaTow Ha cpeye Cc U30bITKOM (poccbaTa B MUHILes 
HaKAIVIMBaeTCA H B MOBOMbHO 3HaYHTebHBIX KOMMUeCTBAX (400,8%) Kaka 
TpyAnHoruApomusyemaa cbopma cocdopa. 
AnanoruuHple Jannbie Obiiu nomyuenbt Benosepcxum u Haymosoli (*) } 
mpowyuenta crpentomuiuna. ABTOpaMH ObIIO yCTaHOBJIeHO, YTO 93TO cpocc 
cboctbopHIHpOBaHHbIX MOIHCaxXapHOB. 


TaoOnmuma 


BaslaHe @ocdopa KucsloToHepacTBopuMo dpakuuH B MuuerHH Act. rimosus JIC-T-1148 
(B MIpoleHTax Ha CYyXOH Bec MHIle/HA) 


24 mac. 48 aac. 72 uaca 420 uac. 


®ochop 

ans P } Pye | Pa | Px | P | Pex] Pn.j Px) ©.) Pax}! Po | Px) Pl eed 
Do mr-% 1.0|0.9 Het} 0,1 |0,52]0,47| Herj0,05)0, 42/0 ,34) Her/0,08)0, 45)0, 32) Her} 
20 mr-% |1,31/4,0]Her}0,3 11,5 10,77/0,15]0, 57/4, 62/0, 64/0, 17}0,81/1,6 |0,62/0, 18) 


Tpumeuaune. P—o6muli docpop KHCMOTOHEpacTBOpHMOH dpakUHH; Pux — dor 
HYKJICHHOBBIX KUCOT; Pn — ocipop KHCMOTOHepacTBOPHMBIX nomHochatos, Px — «13651 
HbIliy, HeEHCHTHPALMPOBaHHEIA dochop (ompesemanca no pasnoctu Mexazy P uw (Pax + Po 


B AaHHol x%e paOoTe npupoga sToro doctbopa He u3yyaacb. MoxHO J 
OTM€THTb, 4TO HakoMeHHe «H30bITOUHOrOy ocdopa u docdopa KuUCcOT 
PacTBOpHMBbIX MomudocpaToB KOppewupyeT Cc OOpas0BaHHeM TpaHyJI BOVIIOT 
B MHIUCIHH, BbIPauleHHOM Ha Cpeye, OOoralleHHo cbocdaTom. 

Mrak, u36niTox cbocdopa B cpeye BleyeT 3a COOOH Ka4YeCTBCHHbI€ H3MeHE 
B cocTaBe mullemua Act. rimosus JIC-T-118, o6oramenne ero HyKeHHOB! 
KHCJIOTaMH, OCOOeHHO BO BTOPylO (a3sy PasBHTHA Mposyueuta. 

OOMeH HYyKJ/IeHHOBLIX KHCJIOT y AaKTHHOMHLeTOB u3syyamn BemosepcKn 
corp. (*) u IIpoxodpesa-Benbroscexas u Jlempsanoscekaa (°) y mposyiueuta crpe 
MutuHa;, Budpu (1%), 4H Mapxo u yp. (**), Py6epuuepu ap. (°) y Act. aure 
ciens; [’yOepuues u gp. (”) u Jlockouna u gp. (1%) y Act. rimosus. Bce ymoms 
TbI€ ABTOPbI OTMe4aJIH BbICOKOe CONePxXaHHe HYKJICHHOBbIX KHCJIOT B MUILeé 
B Haale pa3BHTHA HW CHMKeCHHE KOIMYeECTBa HX B Mpolecce pocta. Bud 
mu Mapko u fp. HaOm0qanmu TaKxe, 4TO u30bITOK dboctbopa BleueT 3a CC 
Oomee SHEPrH4HOe HAaKOMNMeCHHe HYKJICMHOBHIX KHCJOT. 

HyksewHosoxucipili O6MeH, COCTaBJIAA OCHOBy TaKHX 2KH3HeHHO Heol 
AUMBIX IIpoleccoB B KJIeTKe, KaK CHHTe3 OeKa HM (pakUHOHHpoBaHve (bepM 
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X CHCTEM, OMpefeiaeT Mpexme Bcero OCOOeHHOCTH 2KH3HEHHOFO IHKIa KYJIb- 
/bI. B cBoio ovepeyb TOAbKO ompeseeHHbMi xapakTep pocTa u pa3BUTHA KyJIb- 
oa cosfaeT YCNOBHA JIA MHTeHCHBHOrO OOpas0BaHHdA aHTHOHOTHKAa. 

me crue HYKJI€HHOBOKHCOrO OOMeHA NOM BMAHHEM U30bITKAa docdopa 
“4eT 3a coOoH Hu M3MeHeHHe dusMoNorMueckux yHKUUii KYJIbTYPbI: YCH- 


4 Me V0OMA 
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C4 4 7 % tvaec i 72 8 72 % Hbvac 


Puc. 3 Puc. 4 
3. Wismeneuue cogepxaHua KuCOTOpacTBOpAMoro M KHCMOTOHepacTBopuMoro qoc- 
‘a B MuuemHH Act. rimosus JIC-T-118 (kcyxomy Becy Mumennsa). J — Kucnotopac- 


puMaa docpopuHax dpakuna MmMuuenua; 7/ — kucaoToHepacrBopumMan dociopHas dpax- 
WA Muuetua. 1 uw 2— To x*e, uTO Ha pue. | 


. 4. Vi3menenue cofepxkaHiad HyKJICMHOBBIX KUCOT B Muuemuu Act. rimosus JIC-T-118. 
OG6o3sHayeHHA Te 2%Ke, 4TO Ha pu. | 


3aeTCA POCT, Oomee SHEPFHYHO NOTPeOMAIOTCA MUTATeIbHbIe BeULeCTBA, H3- 
iAeTCA YII€BOLHbIM OOMeH: HakallIMBaeTca OObUIe yYKCYCHOH WH MHpOBHHO- 
WWHOH KUCIOT. OHOBPeMeHHO MIPOHCXOAUT TOPMO2%KeHNE CHHTeE3A OKCHTeTPa- 
<iuHa. Ucxoa u3 MpuBeeHHbIX JaHHbIX MOXKHO JyMaTb, YTO B OTHOMeCHHH 
JAZOBAHHA OKCHTeTPAallMKJIMHa, MO-BHAHMOMY, HMeIOT MeCTO Te 2Ke€ 3aKOHO- 
)HOCTH, KOTOpbIe OblM ycTaHoBeHh! Au Mapxo u gp. (*4,1°) nu Wen 
oTp. (1*) B OTHOMIeHHH OOpas0BaHHA XJOpTeTpallukIMHAa Nposyuextom Act. 
eofaciens. MoxkHO peANOO*KUTb, YTO OKCHTETPALMKJIMH ABJIAeCTCA OJHHM H3 
\OUHBIX MpOAyKTOB yrseBoqHOrTO OOMeHa, HaKOMJIeHHe KOTOPOrO 3aBHCHT 
cBoeoOpa3sHbIX YCJIOBHH B OMmpeeleHHoH chase pasBHTHA NpoOsyleuta. 
Bpipaxaem rutyOoxy1o OslarofapHoc™s axa. B. H. Ulano'\wuKosy 3a py- 
SOCTBO H IL@HHbI€C yKa3aHUA, CeaHHble MPH BbIMOJHeEHHH padorHl. 


Bcecoto3Hblii Hay4HO-HCCIeqoBaTeIbCKHM Tloctynua1o 
2 
HHCTHTYT AHTHOHOTHKOB 10 IX 1958 
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JIonaaynn AkagemMunu Hayk cc cP 
1959. Tom 124, Ni 2 


B. A. BPOACKMH, 9. A. PPAEBCKMH u H. A. CYETHHA 
O TIYTAX BJIMAHHA: HOHM3MPYIOUIEN PAJMALLMH HA COJEP)KA 


CBOBOJHbIX HYKJIEOTHOB HW HYKJIEOSHOB B KJIETKAX | 
KOCTHOFO. MO3rA | 


(ITpedcmaeaeno axademuxom A. H. Onapuneim 19 IX 1958) 


Vismenenuio HYKJIeHHOBOrO OOMeHa MpHfaeTCA BaxKHOe 3HAYEHHE B PasBh 
myuesol peaxuun (**). MHorouncieHHble JIMTepaTyPHbIe TaHHbIC TlOKa3bIBs 
UTO 3TH H3MCHCHHA IIpHHasiexaT K UNCy HawOomee panHux (°*), YTO HYK, 
HOBLIC COCIMHCHUA JIErKO JleNOMMEPH3YIOTCA B OpraHusMme u OCOOeHHO in \ 
lO, BIIMAHVEM CPaBHHTeMbHO HeOOMbIUHX os payuanuu (*,°*°) uw uTO Hapy 
Hue CHHT€3a HYKJICHHOBbIX KHCJIOT HaCTyMaeT Kak B HEMOCPeCTBEHHO O 
UCHHBIX yYacTKax Tela, Tak HM, B H€CKOJIbKO MeHbUIeH CTeMeHH, B 9KpaH 
BaHHbIX TKaHAX OOy¥eHHOrO opraHu3ma (17 *%). 

Bmecte c TeM MMEIOTCA yKa3aHHA, YTO NofsaBseHHe cuHTesa JIHK, 0 
ylemaeMOe CYMMAPHO B OOsYYeHHOH TKAHH, MpOWCXOLHT MapadebHO YM 
WWeHHIO UNCIa %Ku3HeECMOCOOHHIX KJleTOK (14). B cBa3H C STHM IpeycTaBy 
HHTepec UCCIEMOBaTb H3MCHCHHE HYKJICHHOBLIX KMCJIOT H HX MpelmectTBe 
KOB H MpOHW3BOAHbIX — CBOOOJHEIX HYKJICOTHAOB UW HYKJEO3HOB — B OC 
IIMXCH HeMOBPexKICHHBIMH PeHTTeHOBCKHMH JIyuaMH KJleTKax. STO cmoct 
BOBaJIO Obl BLIACHEHHIO BONpoca O TOM, MpeMeCTBYIOT JIM KOJIMYECTBEHHbE 
MCHCHHA HYKJICHHOBBIX COeMHEHHH HapyWIeCHHAM MOPQOJIOrHYECKOH CT 
TYPbI KJIETOK WIM OHH ABJIAIOTCA CJIeCTBHEM APyrHX MPOMeEccoB, BbISBal 
B OpraHu3me O6ulyyeHHem. PaHee Opii0 moKasaHo (1°), YTO CoepxaHHe HYK 
HOBLIX KHCJIOT B AfpaxX BHeLIHe HeMOBPexKJeCHHBIX KJIETOK KOCTHOFO M 
OOJIYYCHHIX MBIWelH 3aMe€THO HE H3MCHAJIOCb B TeEYeHHE MepBbIX CYTOK Tl 
oOsy4eHus, T. €. KOFja B 9TOM OpraHe Pa3BHBaJIHCb H SaBepWlaIMCb ect 
THBHbIe Wpolleccbl. OfHakO B TaKHX HeNMOBpPexJeCHHBIX KJleTKaX OTMEeUAa 
pe3kKOe CHHKEHHE KOJIMYECTBA BEWECTB KHCJIOTOPaCTBOpHMOM dpaklunH. Cr 
PO@OTOMeTPHA TaKHX KHCJIOTHBIX SKCTPaKTOB (PaCTBOP BEMLeECTB, yane 
W3 KJI€ETOK XOJOMHOH XJIOPHOH KuUCNOTOH) NOKasaia YeTKHH MaKCHMYyM NC 
IleCHHA yuel Cc WIMHOH BOHEI 260 Mp, THNHYHBIN IIA NYPHHOB HW NMPHM 
HOB. YCNOBHA JKCTParHpOBaHHA NOZBONAIOT NpeANONaraTb, YTO HCCeELOBa 
CBOOOJHbI€ HASKONOJIMMEPHble HYKJICOTHALI H HYKCO3HAB. CofepxkaHue Hy! 
THAOB, H3MeEpABWIeeCA C MOMOMIbIO KOJIHYCCTBEHHOTO IHTOXHMHYECKOTO ME 
HEMOCPeACTBEHHO B KJI€ETKAX, YMCHbIWAaIOCb BABOe cpasy »%xe Nocne oOmy4 
WM locTHraio MHHHMyMa ¥Yepes 6 uac. Uepes 24 uaca ux cocTaB BOCCTaHa 
Basicn. Hama paOota nozTBepausia JaHybie M. H. Meiicens (#°), KoTOpbIi ¢ 
PYXKHI YBeIMUeHHe COMepKAaHHA CBOOOAHLIX HYKJCOTHIOB B C*uJIbTpatax C 
YeEHHBIX [POKKeH CPaBHHTeIbHO C HeoOOMyYeHHbIMH. ABTOp cuHTaeT, UTC 
ABJICHHE MPOHCXOAUT B pesybTaTe NaOnNsalHH (MenomMMepH3allnH) HY! 
HOBBIX KHCJIOT NOX AeHcTBHeM palMalluH. OWHAKO HCXOLA M3 Halero u3y4 
XMMHH CaMHX KJIETOK MOXKHO JyMaTb, YTO YBeIHYeCHHE KONMUYECTBa MypHk 
MMPHMHAMHOB B Cpele MPOHCXOANT BCIENCTBHE BEIXOfa CBOOOAHEIX HYKJ 
NOB U3 KIeTOK Mocse OOmyYeHHA. OOoramjeHue CpefbI STHMU BEILECTBAMH M 
OCYILECTBHTbCA TakKKe 3a CUET NOBPEKMCHHA HIM laxKe paspylieHHA YaCTH KI 
panuallueH WM MpOMCXOAAMlerO NpH STOM pacnala HYKJICHHOBLIX KHCJIOT 
HallHM JlAHHbIM, B MOBPexKJCHHbIX KJIETKaX JeHCTBHTEIbHO HMEET MECTI 
YeTJIMBO€ CHHKCHHE KOJIHYECTBA HYKJICHHOBbIX KHCJIOT H HYKJICOTHIOB. 
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¥Y2Ke STH HCCeAOBAHHA MOKa3aJiu, YTO yyeBoe NMOpaxeHHe KJIETKH He CBA- 
3€HO HeMOCpeACTBeHHO C MpeMMeCTBYIOUIMM H3MCHCHHEM KOJINYCCTBa HYKJIeH- 
HOBLIX KuCJIOT. J[IA pellieHHA Bompoca O 3aBHCHMOCCTH MeEx,y YMeHBIUeHHeM 
KOJIHYECTBA HYKJICOTHAOB HM JecTpykuMel KeTOK TpeCoBaHCh JONOMHUTeEIbHBIE 
vicceqoBaHun. HeoOxoyumMo ObWwIO BEIACHHTb, OMpeMeuAIOTCA JH U3MeHeEHHA 
cofepxKaHHA CBOOOAHBIX HYKJICOTHIOB Me- 
CTHBIM JeHCTBHeEM pasMallMH WIM xe OHM diets te het Eel taut 
OOYCJIOBICHLI JHCTaHIMOHHbIMA BIMAHH- 
5M. 
 ONbITEI cTaBHHcb Ha Oenbix MbIUAaX 
o6oero noma B Bospacte 6—8 Heeb, 
Becom 18—22r. )KuBOTHBIe nNomBeprauch 
BO3JCHCTBHIO PCHTTCHOBCKHMH JIyyaMH B 
jose 700r npn culeqyroulux ycnOBHAX O6- 8 
ayuenna: 180 KB, 15 ma, duaptTp0,5 mMMCu, — ea 
jpacctosHue 22 cM, MOLLHOCTb Jo03bI 94 r/muH. 
‘BapwantTs! onbira ObwiM cieqyIoulMMu: 
1) o6mee O61yueHne, 2) O61y"eHHe MpaBoii 
MOJOBHHbI Tela, 3) OOsyueHue OAHOH 3az- 
HeH KOHeuHOCTH, 4) 9kpaHHpoBaHue OOeUX 
3afHHX KOHeYHOCTeH TIpH oOsy4yeHHH oc- 
TaJIbHbIX UacTeH Tela (B |KayecTBe 9kpaHa 
ObIIH HCHOJb3OBaHb! CBHHILOBBI€ MWIaCTHH- pyc. 1, Ysmenenne cpeqnelt ontuueckoit 
KM TOUWMHOH 3 MM). Uepes 6 vac. nocne nyornocrn cBo6oquEIx HYKJICOTHAOB B- 
OOYYeHHA XMKMBOTHHIX YOHBAIN MW WIA HC- MHdN0ONacTax KOCTHOro MO3ra MbILleii 
ceqoBaHnst Opau KOCTHBIM MO3r H3 06- fae pera bikes WEES 
Jy¥YeHHOl H 9KPaHUPOBAHHOM KOHEYHOCTEH. — Coosnauera  KoHeuHcers, HS eee 
KosvyecTBo HYKJCOTHAOB OMPeMeIANOCh Gpancsa KocrHbii Mosr. BeaH4uwHel oln- 
METOJOM YJIbTpac:HOIeTOBOH WHTOOTOMeT- 60K cpezHux apndMernuecKHX YyKasaHbh 
puu* (°,17) B afpax MuHdI0OaCTOB Hu Bile rpapuka 
‘CEFMeCHTOSJIEPHbIX CNeWHaJIbHbIX JI€HKOWH- 
TOB (HeliTpodusos). B onbitax Obvio ucnoOb30BaHO 73 MBM (8—14 %xKHBOTHEIX 
Ha Kaxkplli BapvaHnT onpita). B KaxKOM curyuae (oToMeTpHpoBasccb mo 50— 
120 KaeroK. 


gl 


7] 


Yucno knemok (n) 


Puc. 2. Bapanwonnble KpHBble ONTHYECKOH MMOTHOCTH CBOOOAHBIX Hykse- 
OTHIOB B MH306aCTax KOCTHOFO Mosra MbIlel yepes 6 yac. Nocue obmyye- 
HHA. O6bxaAcHeHHE B TEKCTE 


Pe3ybTaTbl U3MepeHHH ONTHYeCKOH MOTHOCTH (IpOnOpUHOHaIbHOH KOH- 
WeHTpalluu) CBOGOAHbIX HYKJeOTHTOB B ALpax MH9106aCTOB HOPMaJIbHBIX 
B OOJIYYCHHBIX %KHBOTHBIX MpeCTaBJIeHbl Ha PHC. 1 u 2. pu cOmem obsyye- 
HHM Mbilleli MpOuCXOAUT 3HAYHTeENbHOe (MPHOHSUTeEIbHO B MsATb pa3) yMeHb- 


* 3necb HB Ja/bHelilleM BeLecTBa KUCOTOpacTBOpAMoli (ppakUHH MbI JH KPaTKCCTH Has3bl- 
paeM HyKseoTHaMu, XOTA B STy pakiimio MoryT, KPpoMe HYyKJICOTHJOB, BXOJHTb HyKIeCO3HIBI 4 
HeKOTOPad MPHMecb CBOOOMHBIX aMHHOKHCJOT. OKcTpakuuA HyKJICOTHLOB C Ma3KOB Peel 
Mo3ra MpousBogusacb 5% xJIOpHOH KHCMOTOH B TeveHHe 7 MuH. (Temnepatypa oKono 1°). Oxcr- 
paruposanue 5% TPpuxOPyKCyCHOH KHCJOTOH (15) ynamaeT CXOMHbIC KONHYCCTBA BELLECTBA. 
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wieHHe CpeqHeH UMTHYECKOH MVOTHOCTH * KywcnoTopacTBopuMol pakituy. IIp 
OOMYYCHHM MOJIOBMHEI Tea WIM OHOM KOHCYHOCTH KOMMYCCTBO HYKMeOTHI 
B HeMocpeACTBeHHO OGYYeHHbIX Mua0ONacTaxX CHWKaeTCA NOYTH B TO 
cremeHu, uTo H pu foOmem oOnyuenuu. Kasamocb Obl, USMCHEHHE COMep2Kka HH} 
HCCJIEYeMBIX BeUIeCTB BbI3BAHO MeCTHBIM JeHCTBUeCM pa/\MalluH. Oyuako 
B 9KPaHHPYeMbIX KOHCYHOCTAX, H€3aBHCHMO OT pasMepoB S3allMllaeMoro yllac 
Ka Tela, TaKIKe MpOHCXOAUT OTYeTIMBOe (MPHOMMSHTEbHO B WBA pa3a) CHDK 
Hue Cpesueli ONTHYCCKON MMOTHOCTH HYKJICOTHAOB. TakuM o6pa30M, H3McHeH 
KUCMOTOpacTBOpUMOH pakitMH B MM9OOACTaX H3 SKPaHMPOBAaHHOM KOHE™ 
HOCTH KOCTHOFO Mo3ra, XOTA OHM M MeHee BbIparKeHbI, YEM B KWeTKAaX OOy4er 
HOli KOHEUHOCTH (pag/IH4He CTATHCTHUCCKH NOCTOBEPHO), CBHCTebCTBYIOT O af 
YNTEIbHOL pouH B appeKTe H3MeHEHHA HYKJICOTHAOB AMCTAHWMOHHBIX BJIMAHM 
Anaiu3 BapHallMOHHbIX KDPHBbIX OlNTHYECCKO! 
Bin Ob ae See IWIOTHOCTH HYKJICOTHOB MOKAa3bIBaeT, UTO B aap 
MaJIbHBIX (HeEOOJYYCHHBIX) MM3TOOacTaX ONTHUEC 
Kad MWIOTHOCTh pH cpexuelt BenuunHe 0,10 kome6 
nerca oT 0,01 no 0,26 (puc. 2a). IIpu stom moyaB 
jaiollee GObIIMHCTBO KleTOK (oKOO 85%), uMeO 
ONTHUeCKY1O MOTHOCTS B mpezemax 0,02—O,16, | 
YMCIO KJI€TOK C MpeeIbHO HH3KHM COJepKaHHe) 
HyKaeoTHyoB (D = O—9,02) ne npespuuaer 10% 
Ilpu mo6bix BapvaHTax onbifa — Kak B OOJy4eH 
HOH, TaK HM B 3KPaHHPOBaHHOM KOHEYHOCTAX — IIPOHC 
XOJMT pe3koe yBesIMyeHHe PpyNMbl KJIeTOK, Apa KO 
TOPbIX COJe€p2xKaT MHHHMAJIbHOe KOJIMYeCTBO HCCJe 
JLYeMbIX BemlecTB. Tak, mpH oOmjem oOJlyueHu 
(puc. 26) okomio 80% KsleTOK NpakTHYeCcKH He CO 
jlep%KaT CBOOOAHBIX HyKJIeOTHAOB. B 0KambHO 06 
JIY4eHHOM KOHeUHOCTH (pwc. 26) UHCIIO KJIeETOK C Ta 
KHM 2K@ MMHHMAaJIbHbIM COJjep2KaHHeM BeulecTs (0,00— 
_ 0,02) cocrapsaer 65% or oOulero ux Unca (119 Kune 
ot co pa TOK). B CHMMeTpHuHOH 9KPaHHPpOBaHHOM KOHEYHC 
HbIX HyKMeOTHAOB B cermento- CTH (puc. 2 2) KOMMUeCTBO KIeTOK C HaHQoulee HH3KU 
aepHEIX cmelManbubx veii- COMepXKAHHeM HYKJICOTHOB TaK2%Ke JOCTATOUHO BE 
KOWHTAX KOCTHOrO Mo3ra MBI- JIMKO — OKOIO 40%. OHaKO B 3TOM Cilyyae 3% 
Bie atte Bee MeTHO, 20 20%, YyBeHUMBaeTCA HCHO KeTOK 
uTo Ha puc. 1 ’ ONTHYECKOH MMOTHOCTHIO HyKeoTHoB 0, 10—0,12- 
M0 cpaBHeHHIo c 2% JIA HeMOcpeACTBeHHO O06 
JIYYeCHHOH KOHeUHOCTH. CXoHbIe H3MeHeHHA HaGK 
WaworcdA WU B 3peubIX KMeTKAX KPOBH — CerMeCHTOAACPHbIX CMeUMAIbHbIX JIeHKC 
wutax (puc. 3). B aqpax nelirpopusoB Kak pH oOOUleM OOyUeHHH, Tak HU 
JIOKaIbHO OOJYYCHHOH KOHCUHOCTH KOJIHYeCTBO HYKeCOTHAOB yepes 6 4a 
nocle O61yueHuA CHMKaeTCHA BABOe. B 9kPAaHHPOBAHHbIX KOHCUHOCTAX H3MeHeHH 
BbIPaxKeHbI cabee, XOTA CPeCAHAA BeHYMHA HE OTMMYAeTCA OT TAKOBOH B HE 
MNOCpeACTBeEHHO OG/Iy4eHHOM [KOCTHOM Mosre. TakKHM O6pa30M, B calyyae Heit 
popu10B AHCTAHIMOHHDIM apdpeKT BbIPAaXKeH CHJIbHeEe, YEM BCAyYae MHDOONE 
CTOB. 

IIpeycrapeHHble MaTepHasbl yKa3bIBaloT Ha TO, 4YTO MpH Bcex BapHaHTa 
oO1y4eHHA,— KaK B HeMOCpeACTBeHHO OOYYeHHOH TKaHH, Tak M B 9KpaHUpt 
BaHHOH,— uepes 6 vac. Moce BOSeHCTBUA HMeeT MECTO 3HaY¥HTeIbHOe Ma 
Hve KOMuecTBa HyKIeoTHAOB. IIpu AucTaWHHOHHBIX BIMAHWAX pPalMaluu TC 
appekT BbipaxKeH MOUTH B TOM %Xe CTeMeHH, YTO UH B AOKaMbHO OOMy4eHHB 
KeTKax. Orcioga cileqyeT, TO H B HeMOCPeACTBeHHO OOYYeHHBIX TKAHAX U 
MeHCHHE COep%KaHHA HYKJICOTHAOB BbISBAHO B OCHOBHOM (ec He MOJHOCTHI 


y 


a 


* 
IIpu Maremarayeckou o6pa6orke pesybTaTOB MbI PaccuMTbIBaIM cpeqHee apucdmern4c 
koe H MeMMaHy AA Kaxkqoro BapHaHTa onbira. Tak KaK STH BEMMYHHDI OTMMYAIOTCA HEcCyULeC 
BeHHO, MbI HaXOJMM BO3MO2KHBIM MPHBOAUTb B_PadoTe TOMbKO cpeqHue apudMeTuyecKHe 3HayeHy 
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HCTaHUHOHHbIM JleHcTBHeM paguauHu. Heckombko Oomee CuMbHbIi apex, 
a0J1I0aeMbIH B OOJIYYeCHHOM KOCTHOM MO3re 10 CpaBHeHHIO C 3KpaHHpOBaHHbM, 
bITb MOXKET CBA3AH C TEM, YTO (PaKTOPhI, OOyYCMOBMMBAIOLNe TUCTAaHWMOHHOe 
IHAHHE, BOSHHKAJIM B HEMOCPeACTBeEHHOM OJIM30CTH OT HCCJICAYeMbIX CTPyKTYP. 
[TO KacaeTCA CBA3H MexKY JHHAaMHKOM H3MCHCHHA KOJMUCCTBA HYKJICOTHOB, 
AHHHM MacCOBbIM pa3pyUICHHe€M KJICTOK B paHOUYBCTBHTeCIbHbIX CHCTeMaX 
yIHeETCHHEM HX MHTOTHUECKOM AaKTHBHOCTH B OOJIYYCHHOM OpraHH3Me, TO OHA 
peAcTaBIAeTCH COMHUTeIbHOH. B TO BpeMA Kak JeCCTPyKTHBHBIe MpPOLecchl 
€JIMKOM, a HapylIeHHA KJI€TOUHOTO JeeCHHA B OCHOBHOM OMpeyesIAIOTCA MecT- 
bIM JlelicTBueM payuamun (1%), nafeHue cofepxkaHHA CBOOOHBIX HYKJICOTHAOB 
HYKJICO3HJ0OB ABJIACTCA CICCTBHEM JMCTAHUMOHHBIX BJIMAHHH. 


VMucrutyT mopdosorun 2xuBoTHbIxX uM. A. H. Cesepnosa Tlocry muvio 
Axaylemun Hayk CCCP 26 VI 1958 


WHMTHPOBAHHAA JIMTEPATYPA 


1G Ahlstrém, H. Euler, G. Hevesy, Ark. kemi, mineral., och. geol., 19, 
, Ne 9 (1944). 2G Hevesy, Nature, 163, 869 (1949). °JI. ®. Jlapuonos, 
eCTH. PeHTreHO. H paguou., 2, 3—6 (1954). * A.M. Ky3u un, Ouepxu no paguo6uouorun, 
PeeArl CCCP, 1956, crip. o. “AM Ky 3uu, Hob, Crpaxebpekaa, Mroru 
ayku. Paguo6uonorus, W394. AH CCCP, 1947, crp. 50.. ® B. E. Holmes, Brit. J. Ra- 
iol., 20, 450 (1947). * R. Abrams, Arch. Biochem., 30, 90 (1951). & A. I. Ila- 
blHCK4H ii, Tp. ceccaa AH CCCP no MupHomy Mctomb30BaHuto aToMHol aHeprun, M., 1955, 
rp. 8. °*G. Limperos, W. Mosher, Am. J. Roentgenol., Rad. Therap., 63, 
81, 691 (1950). 19 J. Weiss, Nature, 169, Ne 4298, 460 (1952). 4 B. E. Holmes, 
rit. J. Radiol., 22, 260, 487 (1949). #2 A.M. Kysun, E. B. Byguaosa, JAH, 
1, No 5, 1183 (1953). 18 E. A. Muxospeuxko, Meg. paguon., 3, 2,42 (1958), MS. R. 
tele, A. Howard, Rad. Res., 3,2, 135 (1955). 1° B.A. Bpoackul, H. A. Cy- 
TtTuHa, Buoduszuxa, 3, B. 1, 92 (1958). 1M. H. Meficean, Jletcrsue o6nyyuenna Ha 
prauu3m, M., 1955, crp. 78. 17 B. H. Bpoxckuil, Yen. cosp. 6uoa., 12, 89 (1956). 
9.6. Tpaescxui, H. ® Bapaxuua ugp., Paguoduonorua, H3q. AH CCCP, 
958, crp. 10. 


443 


Jlorzayn Akagemun nayr CCCP | 
1959. Tom 124, Ni 2 

' 

| 


BHO@HSHK. 


A. ®. HBAHHWUWKAS 


V3Y4EHVE JEMCTBUS OBJIYYEHHOM CPEIbI y-JIY4UAMH Co 
MPH IKCMJIAHTAUHH B HEM CEJIESEHKW MbILIA 


(ITpedcmaeaeno: axademuxom A. JI. Kypcanoseim 28 VIII 1958) 


IIpu gelictauu a6couOTHO CMepTeIbHbIX O03 pawualluH Ha OpraHH3M KPC 
BETBOPHbI€ OPraHb!l OKAa3bIBaIOTCA OAHHMH H3 HanOosee paMOUyBCTBUTEIbHBI 
H NOBpexK alors B MepBble 2Ke yacwl ((1,”) H Ap.). Ho He Bce KJI€TOUHBIE SJeEMCHT 
9THX OPplaHoOB pearupyloT Ha AeHCTBHE HOHHSHPYIOWWNX H3yYeHHH OAMHAKOBl 
Tak, KuI€TKH CTPOMBI, HallpHMep, OKa3bIBaloTCA Ooee yCTOHYMBBIMH, Heel 
CBOOOMHbIC KPOBAHbI€ SJIEMEHTLI, OCOOCHHO JHMOUHNTHI ((? ”) u Ap.). 

OyHakO H3yYeHHe OTICIbHbIX KJIETOUHBIX (OPM MPH TOTaIbHOM oOOnyu 
HHH OpraHHsMa aeT JHWIb OOmlee MpescTaBseHHe O06 UX NMOBpPexaeMOcT! 
TloppexkyaioTca JIM OHH MpH 9TOM B pe3sysbTaTe HeMOcpeACTBeHHOTO JeHCTBH 
Ha HHX paluallun, WIM %Ke UX H83MCHCHHA MPOHCXOLAT MOA BO3sAeHCTBUEM OPTé 
HH3Ma KaK We0ro, C YBePeHHOCTbIO OTBETHTb HeIb3a. JIA usyyeHHA peaKUH 
S3THX SJI€EMCHTOB Ha JleHCTBHe PadHaluu MpW ycTpaHeHHH BJMAHHA OPraHH3y 
Kak wWesloro yOOeH MeTO KYJIbTYPbI TKaHH. 

C 9TOH WebIO MbI KYJIbTHBHPOBAJIH CeIe3eCHKy HOPMAaJIbHOH HeOOsyYeHHC 
MbIUH B cpese, cocTomieH u3 Nyla3Mbl KYPHIbl C 93KCTPpaKTOM H3 C¢ 
JI€3CHKH MbILUH, 10 MeTOAy BuCcsYeH Kann. Ha pyro WeHb Nocme H3rOTOBI 
HHA KYJIbTYP MbI OOyyaH UX Y-sTyuamu Co®°? B zose 100 000 r mpu mMomHoc? 
no3pt 600 r/muu. 

OHakoO MIpPOBeJeCHHbIe SKCMe€PHMECHTHI, YCTPaHHB BJIMAHHe OpraHHsMa Ké 
WeOro, H€ HCKJIOUMJIM BOSMOXKHOCTH BO3AeCHCTBUA Ha KJI€TKH PaCTYWIHX KYU 
Typ wepes KUAKyIO YacTb cpefbl (SKCTPakT H TWIa3My), B KOTOPOH pasbirpE 
BalOTCA Ne€PBHUHbIE pawual\HOHHO-XuMuYecKHe saBeHHA ((8') Hu Op.). 

OcTaBHB B CTOPOHE BBIACHEHHE HeMocpefCTBeHHOTO JelicTBHA payMally 
Ha pacTylime KJI€TKH B KyJIbTypaX, Mbl MIpeQNpHHAIH HacTOAMLyIO pa6or 
C MebiO BbIACHCHHA YUaCTHA HW SHAY€HHA OOMYYEHHOH cpeybl Ha pacTyuu 
KJI€ETKH TIPH SKCMIaHTaMH B Hell KYCOUKOB cemeseHKH. Cpely (9KcTpakT 
ma3My) MbI NOBeprain O6yyeHHIO y-yyamu Co® B yo3ax 1,5 man., 669 00 
100 000 u 5000 r, BbicaxkuBanN B Hee KyCOUKH HeOOIYYeHHOH celeseHKH 
HaOJHOLAaIH 34 OTLCMbHBIMH KJIETOUHBIMH 3JICMCHTAMH TIPH2KU3HEHHO H 110 (UK 
POBaHHbIM lpenapataM. QukcalHa KYJIbTYP MpoOHsBO_MMIACh HeMeIIeHI 
moce OOyYeHHA, Yepes CyTKH HM Yepes ABoe. KynbTypbI (UKCHPOBaHCh 1 
Can-®ennye c peyUMpOBaHHbIM CcoyepxkaHHeM XpOMOBoro aHrHypHya U OKp 
IWHBaJIMCb TeMavlayHOM C 303HHOM H nO Menpbreny. 

IInasma, o6s1yyennas 1,5 man. u 669 000 r nu (B Menbureli crenenn) 100 000 
oOeclIBeUHBaylach HM pasxKuxKanacb ((17,15)M Ap.), TaK YTO KoarysAuM crycn 
pH NOOaBJeHHH K Heli SKCTPakTa BO BPe€MA H3TOTOBNEHHA KYyJbTYP He TIpow 
xomus10. B cBa3H C STHM HAaCTOAILyIO paOoTy MbI MPOBOAMIH TOMbKO C 11a3MO 
o6syuenHoH 5000 u 100 000 r. 

Cpeqa, o61yyennaa 100 000 r, ucnonb3cBanacb B eHb ee o61yueHua, 4 
pes CyTKu H Yepes WBoe. IT]nasMa Mu SKCTpaKT BO BpemMaA OOyYeHUA pu Jad 
H€HIN€M XPaHEHHM COJepKaHcb BO JIb]y. 

His skcnaHTaTOB HeOOMYYeHHOM CeMe3eHKH, BbICAKCHHEIX B OOJTYYeHH} 
cpeAy HeMeeHHO WK Yepes 1,5—2 yaca nocae ee OOnyueHUA, MHrpalluA CB 
OOMHONOABYXKHLIX KJI€ETOK HayYWHayach, KaK Hi B KOHTpose, cpa3sy moce u3I 
444 


/TOBJICHHA KYyJIbTyp. OquHako BEmeqUMe KneTKH JIMMPOWLHOTO HW MHSIOHLHOFO 
MPOHCXOKMCHHA OKA3bIBAINCb HeXKH3HECTOCOOHBIMH (puc. la). Yxe uepes 
5 uac., a Tem Oowlee yepes cyTKH, OHH MOMHOCTHIO AereHepuposasu. Hemuoro- 
YHCJICHHBIC KJIETKH COCXMHUTCIbHOH TKAaHH TOKE OKa3bIBaJIUCh MOBpexk eH- 


Pue. 1. Kyaprypa cemeseHKu Ha cpege, 06- 
JtyyeHHoH 100000 r. a—uepes 1,5 yaca 
Nlocle OOIyYeHHA CPeAbI BAHAI MoBpexkeH- 
HbI€ KJICTKH KPOBAHOFO psa; oK. 10, 06. 
90. 6—uepez cyTKu Nocae o6myyuenus 
cpefbl; BAHa OombUlaA 30Ha BbIPOCIIHX Ke- 
TOK; OK. 10, 06.40. @— yepes cyTKu 
Mocle OOyYeHHA CPebl; BUAHbI Hespeupie 
KJIETKH MH3OHAHOrO pasa; oK. 10, 06.90 x 


HbIMH. Y HUX HaOMOaIOCb YKOPOUeHHE HW YMeHbIICHHE BETBJICHHA IMTOMIAa3Ma- 
THYCCKHX OTPOCTKOB, Nepepacnpeyemenue B ApaX XpOMAaTHHa Cc TeHeH HELI 
ero pacnoloxKeHHA NO nepudepun. Pa3MHOoxKeHHA KJIeETOK He Mpoucxo,us0 
HH B OMKaHwMe, HH B Oowlee OTMaICHHbIC CPOKH X%KH3HH KYJIbTYP. 

TakuM o6pa30m, cpeya, o61yueHHan B fo3e 100 000 r npu ucnomb30BaHuH 
ee B OM KaliliMe wacbl Noce OOYYeHHA OKAa3bIBaa Ha KYJIbTYPbI yrHerarousee 
BJIMAHHE,' B Pe3yJIbTaTe KOTOPOFO 2KH3Hb KJICTOK, BbILLIECWIMX /H3 9KCIJIAHTAaTOB, 
yKopauMBasacb. HauOomee cumbHO HM ObICTpO NOBPexX auch KPOBAHBIe 9V1e- 
MCHTbI, OCOOCHHO JIMM@POWUTHI, Apa KOTOPbIX OKA3bIBaJIHCb YIVJIOBaTBIMH, 
SMOPULCHHBIMH, IIMKHOTH3HPOBaHHbIMH, BaKYOJIH3HPOBaHHbIMH. 4 

CoeMHUTeCIbHOTKaHHbIe KJICTKM, OTHOCALMeCA K HanOolee CTOMKUM, TOKE 
ICIIbITHIBAIH H3MeHeHua. Ilo-BuquMoMy, B cpele BO BpeMaA ee OOYYeHUA CO- 
ePIUAIHCb H3MCHeEHHA, 3aksIOUaBUINecA B OOpPa30BaHHH KaKUHX-TO BelIeCTB, 
‘OKCHYeCCKH JlelCTBYIOWMX Ha KJICTKH 9KCIMIAHTaTOB H Ha KJICTKH, BbIXOAAUINe 
[3 9KCIWIaHTaTOB B Cpely, KOTOpbIe B CHJY STOrO No_Bepramucb MaTomorMye- 
KUM HU3MCHCHHAM H JlereHepHpoBain. 

Vcnonb30BaB OG/IyueHHYIO Cpey He TObKO B JeHb ee OOMyYeHHA, HO UH 
lO3Hee, a HMeCHHO Yepes CyTKH HM ABoe Mocme OOyYeHHA, MbI OOHApyxKuH, 
TO KYJbTYpPbl, MOCTaBeHHbIe uepes CYyTKH, a TeM Oomee uepes Boe 
YTOK Ha4MHaJIM HallOMMHaTb KOHTPOJIbHbIe M IPHTOM TCM CHJIbHee, ¥eM B Oo- 
ee OTaJICHHbIeC CpOKM MCMOb30BaNacb OOyYeHHaA cpefa. Uepes cyTku, Ha- 
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IIpHMep, BO BC€X OMBbITHIX KYJIbTyPaXx, T. €. B KyJIbTyPax Ha oO YuYeHHOH cpex 
BOKPYF SKCMVIaHTATOB OOpasOBbIBaHCb OOJbIUIMe 3OHBI, COCTOAIIME HS KETC 
KpOBH WM perHKysapHEIx (puc. 16). B KeTKaX COCAMHHTCIBHOM TKAHH Obl 
BHJHbI MHTOS3bI. BOJIbIIMHCTBO MHTO80B OKAa3bIBaJIMCb HOPMAJIbHbIMH, XOTA Cpe 
HUX BCTPeYaIHCb CAMHHUHBIC MHOPOMOJIIOCHBIC, a TAK2Ke AMHTOSHI. Cpeaqu Kpd 
BAHBIX 3JIEMCHTOB Obi BHAHbI pacnOmOx*KeHHbIe OvaraMu Hespesble POpMb 
IIpHHaVIeKallHe B OMBITe UCKIOUMTEIbHO KJ€TKAaM MHOJIOHAHOTO Pari 
(puc. le). Cpequ sTHxX KsIeTOK TaKKe HMENHCb MHTOSHPYIOUMe. Hespeupie Kae 
KH HAXOJWIWCb Ha pa3HbIX cTaquax cospeBaHua. KnerkH muM@ouqHOrO pxT 
B 9THX KYysbTYpaX ObWIM OUeHb HEMHOTOUMCCHHBIMH, H OHH ObWIM MOBperkl 
Hb, TO BbIpakalocb B MHKHOse H awe pacnaze. Ha camMux ky 
coukaxX OHH oOOpa30BbIBaJIH JeTPHT. 

B kxymbrypax cele3eHKH HeOOsly4eHHOH MBI Ha o61yueHHOH cpeye, HCHOJIH 
30BaHHOM uepes WBOe CyTOK Tocye ee OO YYeCHHA, HOPMaNM3alluA BbIparkKaac} 
ele oTuermuBee. S/ecb He TOJbKO PeCTHKYJIAPHbIe HW HE3PeJIbIe MM9JIOMHBI} 
KI€TKU BbITMALeIM HOPMAJIbHbIMH VM OKa3bIBaJIMCb CIOCOOHBIMH K JeJeHHIO, H¢ 
H JIMMPOMAHBIC KETKH BEM CeOA KAK B KOHTPOMbHBIX KyJIbTypax. OHH Obwii 
aKTHBHO MOJBWXKHbIMH. Cpequ HHX MMeIHCb Jensuecd KieTKH. Boubiume 
CKOMJICHHAMH pacnoularasucb Hespesble AMMMOHHBIC KJICTKH. 

Takum oOpa3om, cpefa, o6syyenHad 100 000 r mpu Hcnomb30BaHHH ee 
6numxaiimme 1,5—2 vaca nocie oO yueHHA OKa3bIBaeT HEOAarONPHATHOE U Take 
noppexfarollee eHcTBHe Ha CBOOOLHONOJBUXKHbIe KJI€ETKH KPOBH, B Pe3yJIbTaTé 
yerO MPOMOMKUTEbHOCT HX KUSH CoKpalllaetcA. Ecau B KOHTPOJIbHBIX KYJIb: 
Typax CBOOOLHBIe KeTKH Ha 4—5 CYTKH OCTAIOTCA BIIOJHE 2KH3HECIIOCOOHBIMH | 
TO B KYJIbTypax Ha OOJyYeHHON cpeyle ye Yepes CYTKH PasBUBalOTCA MPOWecch 
jerenepalnn. 

Uro6bl N0Ka3aTb, UTO ABJICHHA, MPOMCXOAAUIMe B KyJIbTypaX Ha OOy4UeH- 
HOH Cpesle, BHISbIBaIOTCA OOPa3sOBaHHeM B Heit BeUeCTB, TOKCHYCCKH JeHCTByt0- 
IHX Ha pacTyle KleTKH, af He H3MeHeHHeM arperaTHOrO COCTOAHHA OOmy4eH 
HOt cpebl (pas2%KwKeHHeM), Obl MpexNpHHAT cmexyromM onpiT. IInasma 4 
SKCTPakT, HaxORAllMecd B NapacHYHHPOBaHHbIX MpOOuUpKaX BO JIby, MOLBep- 
ralucb O6lyyenuto y-yyamu Co? B gose 5000 r mpu MoutHocTH Ao3bI 600 r/MuE. 
O6myyeHne naa3smpl 5000 r He BEISbIBaJIO €€ Pa3s2%KWKEHHA, H CBEPTbIBAHHe CLryctT- 
Ka Tip WOOaBseHHH K Heli SKCTpakTa H3 Ce@IeE3CHKH MBILIH MpOHCXOAHJIO, Kak 
HM B KOHTpOJIe, COBEplIeHHO HOpMasibHO. Uepes nomuaca—yac nocyie o61yyeHus 
CpeAbl B He€ BbICaKHBaIHCb KYCOUKH HOPMAJIbHOH Cee3eCHKH HeOOyYeHHO 
MBH. B sTHxX KyJIbTypaxX OOHAPyXKHMaCb HHTCPeCHaA OCOGEHHOCTh, 3aKJIIOUaB: 
WaxcA B YCHJICHHOH MHrpalluH CBOGOAHONOLBIXKHBIX KJIETOK, 10 MpeCHMYyLecTBY 
rpanyapHprx. Murpalua HayuHalacb HeMeJJICHHO MOce H3FOTOBJICHHA KYVJIb 
TYP H Yepes CYTKH MpHBOANIA K OOPa30BaHHIO 30H, MpeBbIMWIalOUlNX TAaKOBbI 
B KOHTPOJIbHBIX KyJIbTYPaX, T. €. B KyJIbTYpaX Ha HeOOyYeHHOH cpeye. Cnpa 
BEJWIMBOCTh CKa3aHHOFO MOATBEPKMaloT HHACKChI MHIpallHu, KOTOPbIe B OMBIT 
HbIX KYJIbTypax JocturawrT 5,4, a B KOHTPOJIbHBIX 1,5. ORHaKO Ha BTOpble CyT 
KH C KYJIbTypaMH Ha OOJIYYeHHOH cpeye MmpoucxoqusH peskue H3MeHeHHA 
KaeTKH, BbIeAUIMe H3 SKCMIAHTATOB (JIMM(POWHTEI H TpaHyJIOWNTbI), OOHApy 
2KMBaIM MPH3HakH Jlerpawauun. Onn OKa3biBasIHcb MOBP@KJCHHBIMH HW Jere 
HepHpoBan. Hapsaly c S3THM HauHHasICAH POCT COeXHHUTeEIbHOH TKaHH, B KO 
TOPOH walle, YeEM B HOPMe, MOXHO ObWIO BCTPeCTHTb JBYX- MH MHOTOAepHbl 
(pOpMEI. 

K STOMY BP€MeHH B KOHTPOJIbHbIX KYJIbTYPaX Pa3BUBaJIHCb MpOrpeccHBHEI 
ABJICHUA, BbIPaAKAaBIIMeCA B MOABJICHHM OOJIbIUMX CKOMICHHH HeE3PeNbIX KETO! 
JMMONAHOTO WH MH3IOHAHOTO THMOB C MHTO3AMH B HHX. 

Ee yepes CyTKH B ONBITHBIX KYJIbTYPaX OT KPOBAHBIX 9ICMCHTOB OCTABAaJIHC! 
OCTATKH Pa3PyWICHHBIX KeTOK. CoeQHHHTe@IbHad TKaHb MposomKana pacTu 
Cpenu ee KJIeTOK ObWIH BHHbI MHTO3UpyIOUe. 

Takum o6pasom, cpefa, o6nyuenHaa 5000 r, oKa3piBaeT BAMAHHe Ha poc 
HM MOBeWeHHE KYJIbTyp HeOOJIyYeHHOH ceeseHKH MBH. OOyuenne, Kak cKa 
3aHO, HE BBISbIBACT PasKWKCHHA TWla3MbI, HO BCe XK BbISbIBAeT HEOMArONpH 
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ITHOe JeHCTBHe, TMaBHbIM OOpasoM Ha NOJBYXKHbIC KMeTKM KpoBu. Tleppas 
eakIMA TPpaHyJIAPHbIX (OPM — STO UHTeHCMBHAA MUrpalluA UX U3 9KC- 
WaHTaTOB WM OOpas0BaHne 30H, OO/IbINHX NO cpaBHeHMIO ¢ KOHTpOeM. Oro 
THMYJMpytollee eHCTBHE OOJYYeHHON CpebI OKasSbIBaeTCA ObICTPO Mpoxoys- 
IMM WM CMCHACTCA YrHeETaIOWLHM UM JlaxKe NoparxXaroluluM JeHCTBUeM Ha BHIUeLUHe 
i3 SKCIaHTaTa JIMMPOMAHbIE U TpanysouMTapHble KeTKH. Ilostomy crumy- 
[AlLMIO, BEPHee AKTHBU3AILM10 MHP PallMOHHIX MpPOWeccoB PpaHyJIOWUTAapHbIX (opM 
“JIETOK, IIpaBHJIbHee PaCCMATPMBaTb Kak peaKI{MIO Ha pa3s{parxkeune, OnicTpo 
MCHAIOILYIOCA pacnaflOM STHX KJeETOK HM OOpa3s0BaHHeM jerTpuTa. 

TlogpiroxkuBas M3102%KeHHOe HeEOOXOAHMO OTMETHTb culezyrolee. OOmyuenne 
penbl (9kcTpakTa uM mMa3MbI) B Jose 100 000 r BHispiBaeT B Hei H3MeHeHHS, 
AKJIFOUAIOLNHECA B TOM, UTO B HEH OOPasyIOTCA KAKHE-TO BelleCTBa, TOKCH¥eCKH 
(eHCTBYIOWIMe Ha KJICTKH PpacTYWIMX KYJIbTYP, BbISbIBAA CePbe3HbIe W3MeHe- 
IMA B KJI€CTKAX KPOBAHOTO psa, ocoOeHHO B AMMoWuTax. KaeTku coequHH- 
€JIbDHOH TKaHH B 9THX KYJIbTyYpaxX Take MOLBepraiw1Tca H3MeHeCHHAM. 

IIpu o6myuenun cpeynr 5000 r cBo6oxHBIe KIeTKH KPOBH NOBpexaloTca U 
IOrHOaloT Ha BTOPble€ CYTKH Moce OOyYeHHA, TOra KaK PCTHKYJIAPHBIe 9JIe- 
[eEHTbI COXPaHAIOT CBOH MOpdosorMyueckhe HW (YHKUHMOHAIbHbIe CBOHCTBA, a Te 
[3MCHCHHA, KOTOPbI€ B HUX HaGJIOMalOTCA, He OTParxKaloTcA Ha OOWNX CBOHCTBaX 
KM3HEJICATCJIbHOCTH BCeH TKAaHH B I[esIOM — aKTHBHOM MOABUXKHOCTH, (paro- 
[uTO3e HU Jp. 

M3 Tpex OCHOBHBIX TpyMM KJIeTOK CesIe3eCHKH JIMMPOHHBIX, MHSJIOHJHBIX 
PPaHyJIAPHbIX) WH COCAMHHTCIbHOTKAHHBIX (PCTHKYJIAPHbIX) MepBbIe MOL BO3- 
(eHCTBHeEM OOJIYYeHHOH cpeybl NOBpexkyalorca HanOomee OpicT’O H TayOoKo, 
| pemapHpyrloTca B 4NCIe NMOCIeLHHX. 

Sto WaeT 1paBO OTHOCHTb HX K HavOouee YYBCTBHTEIbHbIM Ha eHCTBHE JaH- 
oro arenta. [IpuuuHa UX HanOoblWeH YYBCTBHTCIbHOCTH MOKa He BbIACHeHA 
i MOKeT ObiITh OCOycOBMeHAa HavOoee MaJIbIM AECPHO-Nla3Me€HHBIM OTHOUIe- 
iuem (1). 

IIpeqcraBieHHblli MaTepHadl MO3BOJIA€T BbICKa3aTb MBICJIb O TOM, YTO TKa- 
[eBad KYJIbTypa, KOTOPY!O MOXKHO PaCCMaTPHBaTb Kak YIPOWeHHy!o OvoOrH- 
leCKYy!0 MOJeIb pacTylieH TKaHH, B KOTOPOM SKCIWaHTaT MH cpejla npelcTaB- 
(AIOT EMHYIO CHCTEMY HM HaXOMsATCH B TeECHOM B3aHMOeliCTBHH, MOXeT ObITb 
ICHOMb3OBaHAa WIA AHAIM3a HEKOTOPbIX Peak, PaSBHBaIOWHXCA B OOMyYeH- 
[OM OpraHH3Me. 


VnctutyT mopdosiormu x%HBOTHEIX uM. A. H. Cepepnosa Iloctynusio 
Axagemun Hayk CCCP 28 VIII 1958 
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BHOPHSHK. 


M. B. JIMTBHHOBA 


BJIMAHHE TEMMEPATYPbI KYJIbBTHBHPOBAHHSA MOCJIE 
BO3JEMCTBUA HOHH3MPYIOWNEN PAAMALMM HA JIY4EBY!O 
PEAKUMIO Y MAPAMELLME 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoeoim 11 1X 1958) 


Peaki{ua KJICTKH Ha JIYYeBOe BO3JCHCTBHE CKaQbIBaeTCA H3 JBYX OHOBpE 
MeHHO TpoTeKalollux mpoweccoB. OAMH H3 HUX, Mpolecc noppexkeHua, OOHE 
PY2KHBaeT IPAMYIO 3aBHCHMOCTb OT AO3bI pakualluH, BTOpoH,— mpowecc peng 
pallu, CBA34H CO CTeMeHbIO HCXOAHOrO MOpaxKeHHA HW CNOCOOHOCTHIO KJIETK 
BOCCTAHABJIMBaTb WIM 3aMellaTb MOBpexKJeHHbIe CHCTeMbI. Tak KaK Me€XaHH3M! 
JecTPyKUMH HM penapaluu pa3/IM4Hbl, yKa3aHHble Mpoweccbl MOryT mperepne 
BaTb HCOJHHAKOBbIe H3MCHeHHA MOX BJIMAHHeM OJHHX UM TeX Ke BHeUIHHX arer 
TOB. 

Cpequ pasHoo6pa3Hblx (akTOPOB BHeIIHeH Cpebl H3MCHCHHA TeMMeparyp! 
B MepHo o6syYeHHA WIM MOCe Hero CYIeCTBeEHHO OTPaxKaloTca Ha Te4eHH 
JyuesoH peakiMu. Ornocawlaaca cioqa mHuTepaTypa Kpalive NpoTuBopeyMB: 
Ilo 2aHHbIM pala aBTOPOB MOHMKeHHE TeMMepaTypbI MOce BO3eHCTBUA pau: 
IHM BJIMACT JIMIb Ha CKOPOCTb JIYYeBOH peaKILHH, He ONpeyemaa ee ucxoga (1,? 
Bmecte c TeM HMeIOTCA JaHHble, CBHECTeIbCTBYIOIUHe O TOM, UTO H3MCHeEHK 


Ta6auna 1 


Temn JeJleHHa WU BbKMBaeCMOCTb HeOOJ1yYeHHEIX HHy30pHA, MOMeNeHHEIX B pa3HBte 
TeMMepaTypHble ycJIOBHA 


Temnepatypa 


12° | 21° 24° | 28° 30° | 34° 


Uepes 1 cyTkH nocwe mepememenua u3 Temn. 21° 


Temn Jle- 0,10-+0,005| 1,15-+40,04 1,51+0,09 2,55-+40,08 | 2,16+0,09 1,28-+-0 
JIeHHA ae | 


BppkuBae- 100,0 99 ,6-+0,14 100,0 97 8-44 
MOCTb, % os 81,4 | 97,342,6 100,0 


Yepes 2—5 cyToK mocae nepemeulenua v3 Temn. 21° 


Temn ge- | 0,32--0,03 | 1,17-0,05 | 1,41+0,09 | 2,36-L0,09 | 1,69-L0,13 /1,72-L0 
JICHHA 


Burxupae- | 97,12,1 | 97,342,1 | 97,544,8 | 95,142,3 | 92,144,3 84,045 


MOCTb, % 


ane mH60 YCHJIMBaloT pakualMoHHBl adiext (3-5), nH60 ocna6nAK 
ero nose: 

Hacrosee ucceqoBanne mpencraBaser coboli MOMbITKY MIpOBecTH aHauJi 
TIPOWeCcOB NOBPeKTCHHA HW BOCCTAHOBJICHHA, MpPOTeKalouluxX B MOpaxKeHHb 
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ajMallvel KJIeTKaX, C TOMOMIbIO pasHbIX TeMMepaTyPHbIX PexKHMOB Hocse O6- 
1yueHHA. 

OnbITbl MpoBosutHch Ha Paramaecium caudatum, coxepxKaBmuxca B cpeze 
losuna-Jlosuuckoro (1) mpu Temnepatype 21° B remuore. PentrenoscKoe oouly- 
eHue NapaMenwh B Jose 100 Kr npousBoqu0cb B KYbTYpabHOl cpere 6e3 
enToua (10 100 oco6e B 0,1 Ma) mp cmeqyroujHx ycnoBuax: 190 xB, 15 Ma, 
€3 (PHJIbTPa, MOLLHOCTb oO3bI 2680—5880 r/mun. Temne- 
aTypa BO BpeMa oOy4eHHaA Spa 3—4°. 

McceqoBaucb BLPKMBae€MOCTb HM TEM JeeHHA OH- 
OUHO KYJIbTHBUpPyeMbIX MapaMennh (1"), colepxKaBUnx- 
Aji mocie oO.yyeHHA pH Temmepatypax 12, 21, 24, 
3, 30, 34°; KoHTpomeM Cy2KHIH HOPMaJIbHbIe MapaMme- 
HH, KYJIbTHBUPYyeMble IIpH Tex %e TemMMmepatypax. Tem 
WICHHA (YHCIO NeIeHHH 3a CYTKH B CpeHeM Ha ONY 
200b) H BbPKHBaeMOCTb OOJIYYeHHbIX HHPY3OpHH BbIpa- 
auch B IpOWeHTaX OT KOHTPOUJIA. 

Kak BuAHO 43 TaO/l. 1, MpH CHMKeHHH TeMMepaTyppbI 
MII JCICHHA HeOOJYUeHHBIX MapaMellui, CoepKaBuIMx- 
i panee mpu 21°, orgeTmMBo 3aMeqasca, a Mpu m0- 
IMeCHHH — CKOPOCTb pa3MHOXKEHUA 3aMETHO BOSpacTaa. 
CO6CHHO CHJIbHOe BJIMAHHE TEMMepaTYPLI MPOABJIAIOCb 
mepBbIe CYTKH HHKyOaWHH, YTO CBA3AHO, M0-BHMMO- ‘eke Fee eee 
Y, C PaSBUTHeM AaslalITAHOHHBIX MPOUeCCOB BKAETKE. ai (g epaue cyrKH 
“wuTepBase 12—28° ruOenb uncdysopul B Teyenue Scy-  pocne oayuennsa) oT 
KK TOCJIe MOMeLeCHHA B JaHHYIO TeMMepaTypy He pe-  Temnepatyp ux Kywb- 
muasia 5%. Tloppmuenue Temmepatypbr Xo 30—34° cHu- BS ADO NEI! 
aJlO BbOKHBAeMOCTb OPraHH3MoB oO 92—84%. IIpu 37° 
Ke B TI€pBbIe CYTKH OTMeYaacb NOWHaA THOeIb KJIETOK. 

B reyenue nepBbIxX CyTOK nocae BoszeicrBusa 100 Kr Temn JeneHHaA mapaMe- 
(i OKa3aJICA CYIUICCTBeEHHO CHMKeHHBIM. IIpu sToM cremenb ero yrHeTeHuA 
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Hapy2xKuUa OOPaTHYIO 3aBHCHMOCTb OT ‘TeMII€paTypbl KYJIbTHBUPOBaHHA 
ic. 1). B nocuexyiouMe AHH BJIMAHMe TemmepaTyPbI Ha TeMI NeleHHA OKa- 
1OCb BbIPaxKeHHBIM CusIbHee (puc. 2). Tak, npu 12° BoccTaHoBsIeHHe CKOpOcTH 
3MHOXKEHHA MapaMelWH HaYHHaJIOCb TOJIbKO Ha TPe€TbH CYTKH H ROG 
DMaJIbHOrO YPpOBHA Ha MATbIC CYTKH MOCJE o6ryuenua. Ipu 21—28 
‘CTAHOBJICHHe TeEMIIa eJICHHA MOrO ObiITb OTMeYeHO yxKe Ha BTOPbI€ CyTKH. 
AnasorvuHO B 3aBHCHMOCTH OT TeMMepaTypbl MPHMeHAJach MU MpoouVKu- 
[bHOCTb BPCMCHH OT MOMeHTa OOJyYeHNA AO HAaCTYMJIeHHA MepBoro jeJeHHA. 
HOWeHHe BPpeMeHH OT HataJla MHKYyOallMM YO HaCTYMJIeHHA MepBoro eJeHHs 
1 OOJYYCHHBIX MapaMellHl (a) K TOH Ke BeMMIMHE WA HeoOJ1yYeHHIX (5) mpu- 
{AJIOCb B 3aBMCHMOCTH OT TeMMepaTyPbl KYJIbTHBUPOBAHHA CJC MYIOUIMM 
)a30M: Ip Temmepatype 12° a/b= 2,5 npn 21° = 1,8, npu 28° — 1,4. 
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Kak BH\HO'H3 9THX JaHHbIX, C MOBBIMeHHEM TeMMepaTyPbl BPCMA HaCcTYIWI 
HUA MepBoro AeeHuA y OOYYCHHEIX NapaMellMl pe3sKO COKPpalllaJlOch npuos 
sKaylOCb K TaKOBOMy Y HeOOJIY4eHHBIX. 

Visyuenue u3MeHeHHH TeMMepaTypHOrO KospuuveHTa CKOpOCcTH eleH 
uny30pHit B OMbITe NO CpaBHEHHIO C KOHTPOVIEM, BbINHCJIABINErOCA NO YCKOP| 
HuIO TeMia JeeHHA pH MOBbUMeHHM TeMMepaTypbI Ha 1” (puc 3), MoKasad 
uTO B TeY€HHE MepBbIX CYTOK, KOra MpeoOsaaioT MPOLecchl MOBPeKTCHH} 
TemnepaTypHasd 3aBHCHMOCTb ObWwia HAMMCHCe BbIPaxKeHHOH. B reyenve BTOp : 
M TPeETbUX CYTOK, XapaKTePHSYIOWNXCA MPCHMYUICCTBEHHBIM PasBHTHeM BO 


7 


Boinubanue 


f 2 3 4 J cym. 
Gpema nocne obnyy. 


Puc. 4. BpokuBaemMocTb NapaMellHi B pa3Hble CPpOKH 

nocae o6nyuenus. Koxntpoub: a — 12 —28°, 6 — 30°, 

6 — 34°, Onur: 2 — 12°,'0 — 21°, e— 28°, xc — 30, 
3 — 34° 


CTAHOBUTEIbHBIX IIPOIMeCCOB, 3Ta 3aBHCHMOCTD Obiwia Goubue. B nocwzeyroul 
CpOKH, KOrla, KaK MOMKHO IipesnoaraTb, HMesla MeCTO HOPMaJIM3allHA MPOUé 
COB, OTBETCTBCHHBIX 3a J[@ICHHe KJIETKH, HX 3€BHCHMOCTb OT TeMMepaTyPbI MOF 
He OTMIMYaIacb OT KOHTPOJISA. 

BpoKHBaeMOCTb apaMenH, oO.yyeHHEIxX 100 kr mnpH coyxepxkan 
mpH 12—28° 3amerHO He OTVIMYaacCb OT BbIKHBa€MOCTH B  KOHTPO 
(puc. 4). TuOemb, ecm OHa HMeNa MeCTO, He NpeBbiana 5—7% Hu Mpoucxo) 
Jia B MlepBble CyTKH Moce BosfelicTBuA. I]pu 24° BbeKHBaeMOCTb OO1YUeHHI 
MapaMeln CHu3HIacb WO 26% Ha 5 cyTKH. CpaBHHBad BbEKHBaeMOCTD B OM 
Te H KonHTpome upu 21 u 34°, MoxKHO OTMETHTb, UTO NOBbIMeHHE TeMIepaTy 
pe3sKO YBeIMYHBaIO THOeIb OOYYeHHBIX OcoOel. Orcrofla culeqyeT, 4TO Bi 
pacTaHne TemlepaTypbl yCHJIMBaeT JI€TaIbHbI odpeKT payuallun. 

OyHakoO OCTaeTCA HeACHbIM, CBA3AHO JIM OTMCYeCHHOe ABJICHHE C YCHJICHH 
MNOBPpEKAeCHUA WIH OcMa6IeHHeM penapaln. 

IIpeqcraBieHHble MaTepHaJIbl MOKa3bIBaloT, UTO YrHeTeHHe TeMMa even 
o6syueHHEIxX B Jose 100 Kr undy3sopuH u mocsemyroulee ero BOCCTAHOBJIE! 
OOHapyXuBaeT B 3HAUHTeMbHOM Mepe MIPAMY!IO 3aBHCHMOCTb OT TeMMepaTy] 
IIpH KOTOPOH BeeTCAH KYJIBTHBMPOBaHHe MapaMellMh Noce BO3TeCHCTBHA. 
OOCTOATEJIbCTBO, UTO H3MeHEHHE TeMMepaTypbl HavOONee CHIbHO CKa3bIBae 
Ha TeMMe JeeHHA OOJYYeHHbIX MapaMellM B OTMaIeCHHbIe CpoKH Nocwe 06. 
YeHHA (T.e€. B MepHOd mpecOalaHuA pelapalHOHHbIX MpoweccoB) H HaHMe 
BbIPaKeHO B OHKaNWMe CPOKH (XapakTepH3yrolluecd MmpeBasHpoBaHl 
MpOWecCOB MOBPeKACHHA), MO3BOIACT MpeANOMOKUTb, YTO BOCCTAHOBJICHH 
3HAUNTeEIbHO OONbUIeH CTeNeHH 3aBHCHT OT TeMMepaTypbI, 4YeM NOBpexkeH 
Bmecte ¢ TeM Hall 9KCMePHMeHTHI MOKa3aIH, TO palMallMOHHOe yrHeTe 
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-BOCCTAHOBJICHHE KJICTOUHOrTO JIeJICHHA 3aBHCAT OT TEMIIEpaTYPbI B MeHbILeH 
jeMeHH, YM HOPMAJIbHBIM Mpowecc pasMHO*KeHHA UHndpysopull, 

; MuctutyT Mopdonoruuv %xXMBOTHBIX Tloctynuao0 

| AxaylemHH Hayk, CCCP 10 IX 1958 
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Jlonaayn Anagemun nayrk CCCP 
1959. Tom 124, Ne 2 


b. A. KYJPALIOB, Fr. B. AHJPEEHKO u I. B. KYKYUIKHHA 


JJIEKTPO®OPETHYECKHE CBOHCTBA HEKOTOPDbIX BEJIKOBBDIX | 
KOMMOHEHTOB CBEPTbIBAHHA KPOBM | 


(ITpedcmaeaeno axademuxom B. A. Inzenveapdmom 26 VIII 1958) | 


UnrencuBnoe u3yyeHue mpomecca CBepTbIBaHHA KpPOBU B nocseqHHe 20 Ae 
HIpUBeNO K OTKPbITHIO OoMbUIOrO UMCa PasIMYHbIX KOMIOHEHTOB, IPHHUMAaK 
IlMx yuacTHe B 3TOM Mporecce. CpaBHUTeIbHOe U3yYYeHHe CBOHCTB M pOJIM Hi 
KOTOPbIX (pPakTOPOB B OCYLIECTBIEHHH Mpomecca CBePTbIBAHUA KPOBN MOKasad( 
UTO OMHO MU TO %Ke BewlecTRO (purypupyeT B pasMUHbIX padoTax NOX pasHbiM 
Ha3BaHuaMu. Tak, Hampumep, aOumbublit cbaxTop, onucanHbii KeuKxom (? 
Ac-rmo6ynun Bepa (7) u daxrop V Ospena (*) Oka3aJIHCb OJHHM M TeM Xe Bi 
mectBoM. Tak xe dbaxtop VII Kommepa (*) oKasaicad aHasorM4uHbIM cakTop 
mpeppalllenua mpoTpoMOuna (Spe A) Anekcanjepa (°), KorpomOomlacTHHy Marx 
(°) u KonBeptuHy Ospeua (“). 

He uckmi0ueHo, 4TO pH Oomee AeTaIbHOM H3YYeHHM U3BECTHBIX B HacTOs 
lee BpeMA (aKTOPOB CBEPTHIBAHHA OKaKeTCA, YTO YMCIO HX He Tak y UH B 
JIHKO; BIOJIHe BOS3MOXKHO, YTO OHO UH TO Xe BeUeCTBO B PaSHbIX YCJIOBUS 
IIPOABJIAeCT Pa3JIMYHbIe CBOUCTBA. 

B cBa3u C 3THM OOMbIUIOe 3HAYCHHE MMEET TIATCIbHOe CpaBHUTeJIbHOe U3" 
YeHHE CBOLCTB OeIKOBbIX KOMMOHCHTOB KPOBH, MPHHMMaIOWHX yuacTHe B OOP: 
30BaHHH TPOMOOKHMHa3bI KpoBH. C 9TOH WesIbIO MbI NOABepriu s1eKTpodope4n 
yecKoMy u3y¥eHMIo cbakToppr X u VII, TpomMO6oTponuH Hu TpoMOoKHHAasy. 

Kak uspectuo, dbaktop X vu TpoMOoTponuH MpHHuMaloT yyacTue B OOpas 
BaHHH TpoMOoKHHa3bI KpoBu (8,°). BpieruB cbaxrop X MeTOJOM, ONMCaHHB 
ero aBropamu (2°), MBI HcMbITaIH ero (PusHOMOrHyeCKHe CBOHCTBA H MPH. 
K BbIBOAY, ITO (akTop X urpaer B CBEPTHIBAHHH KPOBH TaKYIO XKe POJIb, Ka 
TPOMOOTPOMHH, T. €. 06a STH BeILeCTBA AKTHBHPYIOT HeaKTHBHY!O IpoTpoMO 
KHHa3y KpOBH HM TKaHeH. Panee OblwlO MOKa3aHO, YTO MPH sTeKTpOdopese F 
6yMare TPpOMOOTPONHH JaeT MOTOCY, COOTBeETCTBYIOMNLYIO a-roOyJIMHaM CHIBI 
poTku Kposu (4). H3yyenne sekrpoctpoperuyeckol NoxBuxKHOCTH cbakToOpa 
mpelcTaBiner uHTepec. B ciayyae NOJyYeHHA Pe3YJIbTATOB, OJMHAKOBBbIX 
TPOMOOTPONHHOM, MOXHO OyeT TOBOPpHTb OO HAeCHTHYHOCTH TPOMOOTPOMHE 
u daktopa X. Muoro cxoycTrBa wMeeTcH Mexy cdbakTopama X u VII. Of 
BeIe€CTBA H3 CbIBOPOTKH 4 KPOBH acopOupyiotca Ha BaSO, u a10MpyrioT¢ 
nyTeM noclexyiouleH OOpaOoTKH pacTBOpOM WuTpata HaTpHa. DakTop X ob 
Waet’ OOIbIIMM CposcCTBOM K aycop6exty, uem VII cdbaxrop. O6a cbaxropa cB: 
3aHbl C IpoleccoM OOpasoBaHHA TpoMOoKHHa3bl. IIpenapatpr dbaktopa VI 
BbIACICHHbIe HAaMH W3 KPOBH XKHBOTHBIX 10 MeTony Jeu u JtoKepr (12,15 
OOaasiH SHAaYHTeIbHOH TPOMOOKHHA3HOH aKTHBHOCTbIO. BosHukaer mpe 
mooxenne, uTo dbaktop VII Moxer mpeycraBsATb co6ol MmposykKT B3auMore 
CTBHA TPOMOOTPONHHA H MPOTPOMOOKHHASbI, T. €. AKTHBHYIO TPOMOOKHHA! 
KPOBH. OTO MpeANOMORKeHHE MI TAKE MOABEPrIH MPOBEPKe C MOMOMIbIO dJIeK 
potopernyeckoro Meroya. 

Matepuaa u mMetog. I[lpenapats daxropos VII u X Beyenann 
M3 CbIBOPOTKH JIOWAMHOH M KPbICHHOM KpoBu no Merogy Jieiu u Joe 
(**,"8), TkaneBad TpoMOOKHHasa TOTOBMacb B BUe CyYCHeCH3HH OUMIeHHO: 
OT OOOMOYeK H KPOBEHOCHBIX COCYLOB FOJOBHOTO Mosra GembIx Kppic (14). Tpo: 
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PPONHH BbICIAICA MeCTOAOM 3SJeKTpOopeTuyecKOrO paseeHHA TWV1a3Mbl 
OBM Ha KpaXMaJle C MOCeMyIOUeH SIIOWMeH AKTHBHOK (bpakwuu cbu3snon0- 
1€CKHM pacTBopom (1), 

Q1eKTpoopeTuyeckoe pasqeseHHe OGIKOB MPOBOMMIOCh B KaMepe, OMNCaH- 
a JtyppyM ('°), B Mogudpuxkanuu Typpuyua (!°). IIpumensnca Beponamosniit 
pep c pH 8,6, uonnol cunon 0,1. PunprpoBabuaa Oymara — mapku «Men- 
HHaaA JIeEHHHTpasckan». Onexrpoopes mpowosusca B TeyeHne 18 uac. mpH 
me ToKa 2,6—3 ma, HanpsKeHnu 100—130 B. OxpaimBanue snexrpodope- 


L. 


Puc. 1. Onextpodoperpammpt Puce. 2. Qnexrpodboperpam- 
| CbIBOPOTKH KPOBH KpblcbI (/), MBI CbIBOPOTKH KpoBH (/) u 
| (pakTopa see a u (pakTopa tbaxtopa VII (2) 
: 3) 


| 
IMM IIPOBOAMIOCb KpacuTeneM amuyowBapu-10. Jina smexTrpodboperuye- 
oro pasyeneHuaA mpuMensu 4% pactBop VII daxropa u 40% pacrBop dax- 
ja X. (Pa3nnune KOHIECHTPaluH OOBACHAeTCH HaNMYHeM WMTpaTa HaTpUA 
lmpenapate daxTopa X.) 

‘Pe3syabTaTbi. Pesymptatpl asieKTpopoperuyeckoro pa3feteHua dak- 
o0B Xu VII, npegcraBsenubie Ha puc. | u 2, NOKa3pIBaloT, YTO cbaKTOp X 
2KTpodopeTuyeckH OAHOPOeH HM flaeT Ha Oymare NOsocy, COOTBETCTBYIOLILYI0 
‘oOyJIMHaM  Wla3Mbl KPpOBM. 

ktop VII HeoyqHopoyzen u 06- Ta6auna 1 


3yeT JIBe MOJIOCbI, COOTBeTCTBY- R 
6 CoctaB 6eIKOBHIX (pakuuH (B MpoueHTax) CBIBO- 
THE a2- H Y-TOOYAMHAM CBIBO- porky xposa u dakTopos VII u X (cpemnee u3 
tku. Te Ke pe3yJIbTaTbl OTYET- 8 oniTos) 


30 BbIpaxKeHbl B KPHBOH KO- 
YeCTBEHHOTO colepxKaHHa Oes- eee 
_B pa3JIM4HbIX Y4acTKaX dJeKT- ACen 
pboperpaMMbI, NOJlyyeHHOH my- oy 
{ 9J1OWMM KpackH HU KOJIOpH- 
(PHPpOBaHHA MOYYeHHbIX pac- 
)pOB Ha (poTOd/IeKTpOKONOpH- poeaboneg Pia 2 
rpe. Jlna eme Oompmero yrou- Mirch X ged cic es 
qUA TOJYUCHHEIX JaHHbIX ObVI 
ou3BeeH pacuer COOTHOUIe- } 
i mMexKjly Bcemu dpakuuamn caxropop VII u X, lpelcTaBJIeHHbIn B 
ja. 1. CpaBHuBad KOJIMUECTBA a2- H Y-PIOOYJIHHOB B CbIBOPOTKe M MIpelapaTax 
«topos VII u X MoxKHO BUeTb, YTO B CbIBOPOTKe COepxKaHHne ‘-TuIOOyJIMHOB 
IbIIe, UM ao-rOOyMHOB, B mpenapate daktopa VII Oobmasn YacTb Geka 
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IPHXOMMTCH Ha a2-r0OyIMHOByo cppakunio. IIpenapat paktopa X daKTuye 
MOJIHOCTbIO COCTOHT H3 Y-rIOOYJIMHOB. 

Pacuer KouMuectBa OelKa, COCpeOTOUeHHOFO B MMKaX d/eKTpooperpaM 
pH pasroHe HSy4aeMBIX BeleCTB, MpeACcTaBIeHHbIM B TaOT. 2, nNoKa3sbiBa 


Ta6nuna 2 


Kowmuyectso 6eKa (B MpolleHTax), MpHxXoMAuleroca Ha Q2- MU Y-rOOyAHHOBbIe 
dbpakuuu cdaktopos VII u X (cpeguee u3 8 onbiToB) 


CymMa @- u y-rlo6y- +y-r06y MHI 
ee a Pt Ses OR ae aJibOyM. + CyMMa 
JIMHBI JIHHBI aubOyM. + cymMa @,-, Qy-, ho-, B- H Y- 
Ga-, B- H Y-rm06y1HHOB rm06y JHHOB 
®axtop VII 18,57 13,67 84 —- 
@axtop X = 29,52 —- 98,5 


4TO IpaKTHYeCKH Bech OeoK Paktopa X u oKo0 81% Genka daKtopa VII 
CpeQOTOUeHbI B MHKAaX, T. €. KOHICHTPUpylOTCA B CTPOTO ONPeeJICHHEIX 30k 
aeKTpopoperpamM. Cuyleqpr Seka, OOHapyxKuBaeMble B Apyrux ppakuHax 

auleKTpodoperpamme qdbaxtopa VII, mor 


Ausbymun / ObITh OObACHEHbI MepeMelleHHeM GOeKa 
F Bee cueT CHJI 3JIeKTpoocmMoca, a Takxe I 
vd aes PpeWIHOCTbIO MeTOJOB BbIJeeHHA aHH! 
lnobynunsy (paxtTopos. Jia mpoBepku npeqnooxKeH 

40 ar cee: 


06 uqenTHuHOcTH dbakTopa VII c Tpomé 


KMHa30H MbI NOJBeprid dJleKTpooper 

G0B yeCKOMY pa3feleHHio Ha OyMare 9SKcCTpa 

M3 TPOMOOLHTOB KPOBH, ABJIAIOULHHCA Kf 

3 406 BAHOH NPOTPOMOOKHHAa3s0H, un 3-m cba 

= TOPOM IIlJIaCTHHOK, H MpOlykTa B3aHMoleE 

& G04 CTBHA e€rO C TPOMOOTPONHHOM, SABJIAIOIL 
x roch TpoMOokHHa3s0H. Kak  BHyHO 
002 puc.''4, mpoTpomMO6okuHasa macTHHOK 


aeT HHKAKOM NOJOChIMpH IIeKTpodope: 
110-BHMMOMY, BCJIe{CTBHe KpaiiHe HU3KC 
cofepxkanHHa OeKka. IIponyKr B3anmoje 
CTBHA OOpasyer WBE MOJIOCHI: OLY B OO 
Puc. 3. Komuyecrsenwoe coxepxanie CTH a-rvIOOYIHHOB, COOTBETCTBYIONLYIO | 
SS ee B pa Vit) KpOBH  OBITKY TPOMOOTponHHa, H BTOpy!IO —1 
ropa x (3) Geraint wokeseaie seers TOABIDKHYO, OcTatolllyloca Ha MecTeg! 
HaROCaRES He€C€HHA pacTBopa. 
QuleKTpotoperuyeckoe pasyeseHue TI 
HeBOH TPOMOOKHHAa3bI allo cXOmH 
KaPTHHY —~ AKTHBHOC BeIIeCTBO OCTaJIOCb Ha MecTe HaHecenua. IIpu conoc 
BICHHM SJeKTpopoperpamM daktopa VII nu mpoxyKta BsanmozeiicrBua 3 
(bakTopa mlacTHHOK, mpopearupoBaBUlero Cc TPOMOOTPONHHOM, MBI HaXxOJuM 1 
KY HUMM 3HauHTeIbHOe CxozcTBO. B o6oux ciyyaax MMeeTCaA HeNOLBUXKE 
HH MaONONBWKHAaA  Y-rlOOyHHOBaA bpakiua HM NO_ABuKHAA (ppakuuaA 
ro6yMHOB. MoxkHo mpeqnosoxKUTb, uTO HeEOMHOPOLHOCT, (pakTopa VII of 
ACHACTCA TEM, YTO, MpPeNCTaBIAa coOol TpoMOoKuHa3y, OH oOpasyerca B | 
SYIbTaTe B3aHMOJeHCTBHA TpoMOoTponuHa Hu 3-ro (bakTopa mlacTHHOK. 
Berpogs. 1. Tp 6erKossrx KOMIIOHEHTA, TIPHHMMAIOWIHX yUacTHe B - 
(base CBepTbIBaHHA KpoBH — daktoppt VII, X u TpomOorponun — o6mama 
PasJIMYHOW SeKTpoPopeTuyecKkoH MOABUXKHOCTHIO H, Cl€OBaTeJIbHO, OTHOCH™ 
K PaSIM4HbIM PpyniaM OeKOBBIX BelecTB. 
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O02 4 6 8 0 2 G4 IG 202 
NN ceemenmob 


_ 2, Maxtop VII neoguopogzen u na aNeKTpotoperpamMe oOpa3yer Be ACHO 
ees HOJOCKI, COOTBETCTBYIOUIHE a2- H Y-TIOOYJIMHaM CbIBOPOTKH KPOBH. 
. Paxtop X sneKrpodoperuyecku OMHOPOJeH HM ABJIAeTCH a-rO6yJHHOM. 


! 4. TpomOorponuH seKrpooperuuecku OMHOpOMeH HM ABMAeTCH a-rmo6yan- 
OM, 


Puc. 4. Snexrpodoperpammbl mpemapatos 3-ro tbaxropa maacTu- 
HOK (/), TKaHeBOH TpoMOoKHHasbl (2), 3-ro dbakTopa mmacTuHoK-++ 
-++TpomO6orponuy (3), TpomOoTpomuHa (4) MH MuasmBI KpoBH (5) 


0. Tak Kak MMeeTCA OouIbIIOe CXOACTBO B 9eKTPOPoperpamMe mpoyKrTa 
3aMMOfeHcTBUA 3-ro (bakTOpa TWwIaCTHHOK C TpOMOOTPONMHOM, sABIAIOULeroca 
90MOOKHHAasOH KpoBH uM dakTOpom VII, MoxKHO Mpe_noOKUTb, YTO CakTOp 
Il cocrout “3 TpomO6oKuHa3sbI KpoBH (HeMOABMxKHaA pakiuA) u TPoMOOTPO- 
MHa (NOJBUKHaA *ppaKwus). 


MockoscKui rocyfapcTBeHHblli yHHBepcuTeT Tlocry mao 
um. M. B. Jlomonocosa 24 VII 1958 


IHMTHMPOBAHHAS}) JIMNTEPATYPA 


Berd Quine ky Am. Jd. Physiols; 151; 63-(1947)a0 2 As E. Wear ef \I 7 Feat ey, 
’. H. Seegers, Am. J. Physiol., 154, 140 (1948). *P.A.Owren, Biochem. J., 
yl, 136 (1948). * F. Koller, A. Loeliger, F. Duckert, Acta Haematol., 6, 1 


i) eo eAe x a mde te A Ge, Vill ess. Groulids tein, .G. Loa mdiwee hin, 
vience, 109, 545 (1949).®° F. D. Mann, M.M. Hurn, Am. J. Physiol., 165, 95 (1951). 
P. A. Owren, Am. J. Physiol., 166, 1 (1951). §° Bb. A. Kyagpamos, JAH, 60, 
omcl943)e ee Fe Dice tit, Perky) weki piety yrs Ko lilenveRev., Hematolt 9; 
pa(1954).. 22 FeDuckert,.P., Flickiger,,M.Matterg-FeKO6l her, Proc. 
ye. Exp. Biol. and Med., 90, 17 (1955). IT. B. Augzpeeuxo, JAH, 112, 473 (1957). 
EP Deutseh, W.Schaden;, Biochem. Zs., 324, 266 (1953). 4 F2>Duckert, 
meio ler, “M:Mattier; Proce Soc. Exp. Biol. and’ Meds=-— 82, 259 (1953). 
B.A.Kyapaxwmosll.q. Yautunua,A.A. Wyrauesa, Bw. 9kcn. Ouod. u Meg., 

Boece §7 Wi Po Jeneks, _M R-Jetton, E.Z.Durruym, Biochem. 
m60, 205 (1955). 18 AE Pypseuy, Jlao. pero, 3, 3 (1955). 


4955 


Jloxmayn AkafwemMun wayk cccP 
1959. Tom 124, Ni 2 


_ BHOXHMH, 


Jlefictsuresbubii usen AMH CCCP C. P. MAPJIAWUEB u JI. A, CEMMHA 


BJIMAHWE NEHVUWJIJIAMMHA HA JEKAPBOKCHJIMPOBAHHE 
AMVHOKHMCJIOT MUKPOBHbIMH TIPEMAPATAMHK 


Tlo6asxa L-newuuuimamMuna K aMuHodepa3sHoH CHcTeMe leyeHu in vitr 
BHIgbIBaeT yrHeTeHHe SH3uMaTHUecKOl akTuBHOcTH. Jo Bunbo c corp. 4 
OOHApyKUBINNE STOT (PakT, CUMTAIOT, YTO NCHHILMNAMHH, COCAHHAACH C ocd 
MUpHOKcaJeM, WaeT THASOMMAHHOBOE MPOUSBOHOE. 

Ha ocHoBpaHHu STHX JaHHbIX MOXKHO ObWIO NpeANOMaraTb, YTO MCHHIUMJIJIaMh 
Oyler TOPMO3HTb peakIlMH, MpoTeKaiollue Np yuyacrHn choccbonupuyoKcas 
BbIX 3H3HMOB. JlelicTBUTeIbHO, OKasaslocb Takxe, uTo D-cepuyyzeruygpas 
N. crassa u E. coli 3amerao yrueraiorca DL-nexuuuanamMnnom (?). 

B cBa3H C 9THM MpefcTaBJAJIO HECOMHCHHbIM HHTePeC BbIACHHTb BJIMAHE 
NeHHIUWIaMuva Ha 9H3MMaTHYeCKOe JekapOOKCHJIMpOBaHWe AMHHOKHCJIOT MHI 
POOHbIMM TpenapaTaMu, NoOcKoMbKy WawHaA peakWusa KaTalMsupyerca och 
IMpHJOKCaIbupoTevaMu. OTO u cocTaBusO MpesMer HacTOAMero COOOMLeHHS 

Moet u3yuasiu BIMAHMe NeHHIMIIaMHHa Ha AMMHOKHCJIOTHBIE JeKapOoKcus, 
3p E. coli (aprunmuyekapOoxcuna3a), B. cadaveris (musuHyeKkapOoKcuuas3a 
Micrococcus sp. n. (rucruquuyeKkapOoxcusasa), Cl. Welchii SR 12 (raor 
MukoyekapOoxcnasa), S. faecalis (TuposHHfeKapOoKcnasa) u Pseudomye: 
bacterium sp. n. (acnapruKogzekapOoxcunasa) (%). AKTHBHBIe mpenapat 
MHKPOOHBIX eKapOoKcHa3 NOYYaIUCb OOLIYHBIM METOJOM, IPHHATLM B Halle 
ua6opatTopun (%). 

DL-Tleununanamun upvOaBiaica B pa3iHuHOH KoHWeHTpauuH (107 
10-3, 10° M). K susumatTwueckomy mpenapaty B Oydepe oOaBaca sare 
pactBop amunokucnortst (M/60) u mpousBoquoch OnpewemeHHve CKOPOCTH Teka) 
60KCHIMpOBaHHA B alnapate BapOypra. OObem mpoOn 3 Mu, fremmepary] 
onpira 30°. Hekoropbie JONOJIHUTeIbHbIC eTaIH WH BapHaHTbl B MOCTAHOBI 
ONBITOB MPHBOAATCA B MOACHCHHAX K COOTBETCTBYIOUIMM TaO/MILAaM. 

B ra6a. 1 npHBo_aATca TaHHble O BIIMAHHH MeHUIMIIaMHHa Ha JeKapOoKe 
JiMpoBaune H3vHa B. cadaveris. Kak c1eqyeT U3 TPpHBOAHMBIX B STOH TaOH) 


TabDianiad 


Banatve NeHuiuwiaMuna Ha JekapOoKcHIMpoBaHve smu3snHa B. cadaveris 


A; @Tanatupiit Gydep; pH 5,50 | B; dochatupii Svdep; pH 6,0 
Bee || KOHUeCHTpaluA pacTBOpa NeHHUANIIaMHHA B Mpo6e B M 
peakuAH 0 0 
B MHH, 10m 10-* 10-* (xontpomp)|  10-* 10-* 108 (KOHTpO. 
KommyecTBO COs 3B wd 
10 81 67 37 85 80 68 34 fhe. 
20 140 127 81 150 124 110 63 120 
30 May 150 104 170 138 128 80 136 
40 158 156 119 173 143 136 100 142 
50 160 159 127 175 143 136 100 142 
60 160 159 130 175 148 136 104 142 
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HHBIX, TCHHIMHWJIJIaMHH B KOHWeHTpanuu 10-* M sameruo topmosutT qeKap6o- 
HIMPOBaHNe JH3HHa, a IpH KOHWeHTpauuu 10 M adbexr TOPMOXKEeHHA BBI- 
DKEH Ca00. ITO OcobeHHO ACHO BUHO HB comocTaBeHHA Ja@HHbIX, MOsTyueH- 
IX C CYXHMH AleTOHOBBIMM IIpenapatamu MuKpo6a (A), c 2aHHBIMH, MOJIY4eH- 
IMH C BOAHBIMH SKCTPakTaMH W3 KUBO KymbTypp! (B), rye Heo_HOpoAHOcTh 
iTepHasa M pasiMyHe B MPOHHMaeMOCTH MaKCHMaJIbHO YMeHbINeHEI. 


Tao a 2 


Buausuue NeHHUNJJIaMWHAa Ha ekapOokcusIMpoBanne apruHyuna Ba colt 


| A; WuTpaTHobocharupli 6yd@ep; pH 5,2 | B; auetTatubl ii 6ydep; pH 5,6 
Brews KOHIeCHTpaluaA NeHHUUNNaMHHAa B Mpo6e B M 
eakinn 
Bunn, 10-4 10-2 104 | aconrpensy ete 40-8 Wt | eee fone 
KOJIHYECTBO, CO, B wl 
10 38 25 0 45 Wi 70 oD 84 
20 74 o2 4 85 133 AG) 64 136 
! 30 108 ee 6 120 154 147 87 160 
» 40 130 90 8 141 162 160 104 167 
| 50 ‘taysl 105 8 190 164 164 12, 168 
60 160 113 8 164 164 164 AA 168 


B vra6n.2 mpusoqitca faHuble O eKapOoKcumase aprununa (E. coli). 
THETAaIOWMH s*pPeKT MeCHHUMIAaMUHA B STUX OMNbITaX BbIPAaxKeH BIOHe OTUET- 
780. Tak KaK 5H3HMaTHUeCKOe JeKapOOKCHAMpPOBaHHe apruHuHa B OOOHX culy- 
ix (A u b) mpospogniccb c cyXHMu alleTOHOBBIMM MpenapaTaMH MUKpO6OB 
o 15 Mr B mpo6e), TO pasHUula B CKOPOCTAX JeKapOOKCHJIMPOBaHHA B OMBITHBIX 
906ax (A u 5), mo-BaquMomy, oOycoBeHa cremnpyuecKHM BUIMAHHeM 
/EPHBIX KOMMOHEHTOB. COBepuIeHHO OTYeTHBO OTMeyaeTCA Take, TO 
oH Ooee MEWVICHHO MpOTeKalolleH peakIMH B KOHTPOJbHOM OMbITe, MHTH- 
ipyiollwH sPekT NeHHUWIAaMHHa MpPOABJIAeTCA CHJIbHEEe. 

IIpopepka jlelcTBUA MeHHIMIaMHHa Ha Apyrue HCMbITaHHbIe HAMM aMHHO- 
ICJIOTHbIe JeKapOOKCHa3bl MHKPOOOB (cyXHe alleTOHOBbIe MpemaparTbl, mpe- 
1PaTbI OUMICHHbIX JeKapOOKCHIa3, IKCTPaKTbl) B Pa3JIMUHbIX YyCNOBHAX 
PH pa3smMuHbIx pH u B pa3siMuHbIx Oydepax) He NaH JocTaTOUHO OMpeeeH- 
IX pesyibTaToB. IIpeqBapuTesbHble JaHHble MOKAa3bIBalOT, UTO B STUX CyUaAX 
JIbKO IIpH BbICOKHX KOHWeHTpaunax (10°? M) HaGOmtofaeTca 3aMeTHOe TOPMOxXeE- 
ie, XOTA B M€HbINeH CTeMeHH HM HE MOCTOAHHO. OKOHUATEJIbHOe PelIeCHHe MOXKET 
ITb MOJYYCHO TOJbKO C MpemapaTaMH BbICOKOH CTeMeHH OUHCTKH. 

Cues u coTp. (”,*) Ha OCHOBaHHH pxa ONBITOB MpemMoaraioT, uTO pay cpoc- 
MIMPUAOKCaJeBbIX CeEPMCHTOB HYyXKMaloTCA JIA MOJHOTO aKTHBHPOBaHHA B 
aX MeTa0B. B uacTrHocTu, rucTusMuHyeKap6oxcuna3sa Lactobacillus 30a 
THBUpyerca HoHaMH Fe** y Al3*, Mmerotcs TakxKe JaHHble O TOM, YTO OeckKuIe- 
yHBIe akcTpakTb! E. coli, cozepxKatue TekapOoKculasy Napa-aMHHodeHsoH- 
i KUCJIOTbI, MOUTH MOJIHOCTbIO BOCCTAHABJINBaIOT YTPayeHHy!O B pe3syJIbTaTe 
aJIM3a AKTHBHOCTb, eCJIH JOOaBIAeTCA He TONbKO CocPONHPHAOKCaJIb, HO 
Fe** (5), Cuem cunTaeT, UTO MOCKOJbKY MNCHMMMJIAMHH AKTHBHO OOpa3yerT 
CIUHEBULHbIC KOMIIJICKCbI C HOHAMH HeEKOTOPBIX MeTAaJIJIOB, eErO HHTHOHTOPHbIA 
(beKT MOXKeT ObITb OOSACHEH Take HM TEM, UTO STHM MYTeM CBASHIBAIOTCH 
HbI M€TAJIJIOB, HCOOXOXMMBIC JIA HEKOTOPIX COcPOMMPHAOKCAaeBbIX SH3H- 
B. B uacrHocTu, Oblwio NOKa3aHO, UTO yrHereHue D-cepunyerugzpasyl N., crassa, 
3bIBAeMOe TCHMILWJIJIAMHHOM, MOXKeT OBIT B 3HAUHTEJIbHOH CTelMeHH ycrTpa- 
HO Jo6aBKol Zn2* u B MeHbUIel cremeHH WO6aBKOH Cu?” (’). 

B cBx3H C ACHO BbIPaxKeHHbIM TOPMO2KeHHeM TeHHMIMJIJIaMHHOM aprHHHeKap- 
Kcnla3pl E. coli 6pi0 ucnbitano melicrpsue Al®t, Zn®*, Fe®* u Cu?" ua stor 
ouecc. IlonyuenHble pe3yJIbTaTbl CyMMupoBaHb! B Tad. 3 u 4. 
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TaOmuna 


Bananne DL-nenuiunsamuna (Ila), Cut u nt Ha apruHHHseKkapOoKcusasHy!lo AKTHBHO 
Ecol 


JLo6apKa 


Tla (15) + 
+ Cu (15) 


Ila (25) + 


Ila (15)} IIa (25)| Cu (15) + Cu (15) 


Bpemsa jeKkap- 
60KCHAMpoBa- 
HHA B MHH, 


10 17 15 40 12 0 61 13 14 52 | 
20 23 24 60 17 16 98 23 22 90 
3 32 34 78 26 ole 133 33 32 122 | 
40 38 38 99 34 1,6 159 40 40 151. 
90 43 43 | 110 34 1,6 170 48 43 165_ 
60 | 47 46 | 118 34 AZO Tees 48 43 172 


IIpumeuanusz: 1. B npo6e cogxepxasocb B OCHOBHOM MpoctpancTBe cocyAuKoB 15 
alleTonoporo mpenapata E. coli; 0,5 w at. Cu?+ umm Al§+; auerarupili Oyhep pH 5,6; DL-r 
HHLMIaMHE B KoHueHTpanHH 10-2 M; B 6oKosom otpoctKe 0,5 ma M/60 L-aprununa. B xc 
Tposle: B OCHOBHOM MIpocTpaHcTBe cocyAuKa cofepxKasocb 15 mr alleTOHOBOrTO Mpelapata 
coli; B alletarHom 6ydepe pH 5,6; B 6oxoBom ortpoctKe 0,5 ma M/60 L-aprununa. 

2. Lludppt B CKOOKaX NOKa3bIBaIOT JJIMTEJIbHOCTh MpeBapHTebHOH HWHKYOalHH STHX E 
iecTB (B MHHyTax) Cc (dbepMeHTOM 70 MOMeHTa CMCIIMBaHHA C PaCTBOPOM AMMHOKHCJIOT 
Temmepatypa 30°, 


Ta6Omunma 4 


Bamanne leauuninamuna, Fe’+ w Zn?+ wa aprunuHyeKapOoKcHJlasHylo aKTHBHOCTb E. ¢ 


a i Tlo6apKa 

mm. 

Von 

AC Gis Ila (15, Tia (25 Tla (415 Tla (25 

8 5 PREM) ACS be “a8 ee 248) Tla (25)) Fe (15) — 243) ees mes (conn 

ass seinecene CO, B ud | 
10 34 60 30 24 29 ot 25 29 58 
20 o7 107 50 40 43 90 44 49 98 
30 67 130 61 52 52 116 53 59 134 
40 82 153 70 63 61 143 61 70 161 
50 93 174 78 1s 71 164 63 76 477 
60 97 186 86 78 to 177 68 81 187 


IIpumeuauna: 1. Odo3sHayeHua Te xe, 4¥TO B Tabu. 3. 
2. Zn um Fe 0,5 u at. 


IlonyyenHble HaMH JlaHHbI€ MOKasbIBaloT, 4YTO O6aBKa uoHoB Al, Fe, ¢ 
wim ZN HH B Kakoli CTeMeHH He ycTpaHseT yrneTeHuA eKapOoKcnla3Hol pea 
(WH, BbI3BaHHOTO MeHHILMJIJIaMHHoM. 


Tlepperit Mockosckuiit mMeguuauckuli wucrutyt Tocrynuao 
um. WH. M. Ceuyenosa 27 IX 1958 


UMTHPOBAHHAS JIMNTEPATYPA 


1V. Du Vigneaud, E. J. Kuchinskas, A.Harvath, Arch. Bioche 
and Biophys., 69, 130 (1937). 2 D. S. Hoare, E. E. Snell, Internat. Symposium | 
Enzyme Chemistry, Tokyo—Kyoto, 1957,p. 110. °C. P. Mapyzawmes, Yen. coBp. 6x0. 
28, 365 (1949); Yen. 6uon. xum., 1, 281,,(1950). 4B. M. Guirar d, E. M. Snel] 
J. Am. Chem. Soc., 76, 4745 (1954). © W. G. MceGullough, J. POP i171 oie 
I. J. Damel, J. Am. Chem. Soc., 79, 629 (1957). 
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- B PACTEHHSX 


Jloknzann Akagwemun nayr CCCP 


BHOXHMHA 


Axanemuk AH YCCP E. A. WHJIOB u A. A. ACHHKOB 


OB YUACTHH AJIAHHHA B BHOCHHTETHYECKHX NMPOWECCAX 


AnaHvH ABIACTCA OJHUM W3 COeCAMHEHHi, BOSHUKAIONNX B HavaJIbHbIxX cTa- 
3 corocuuTesa B pacreHusax (1). O qambHehwux mpeBpalleHuax aulaHuHa, 
/B ocoOeHHOCTH 06 ero yuacTHH B OMOCHHTeTHYeCKHX Mpoleccax B pacTeHuax, 
S3BECTHO O¥eHb Maso. Bowee uIH MeHee H3YYeHO MOCIELOBaTeIbHOe IpeBpallle- 
fre ajlaHwHa B MMpoOBuHOrpayuyio KucnOTy (74). SacTyKHNBaeT BHHMAaHHS, 
‘TO aJlaHHH B MeYCHH MW MOUKAX MOXKET CIYKUTH JIVIWMM JOHOPOM alleTHJIbHBbIX 


pymnu, uem ykcycnas, MomouHad M MupoBMHOrpagquaa KucmoTsI (%,*). 


B neqaBHux padorax mo 6uocuHTesy Kay4y- 
‘@ MW KapOTHHa B KOK-Carbi3e (*) H 2%KUPOB B ce- 
feHax JIbHa(°) ObWIO YycTaHOBJIeHO, UTO aslaHHH 
[MeeT OUCH OObUIOe 3HAYCHHE Kak MpoMexky- 
OUHBIH MpOAyKT pH OOpas0BaHHH STHX Be- 
JecTB B OpraHHu3Me pacTeHHsa. 

OnbiT 10Ka3aJ1, YTO IPH BBEACHHH B KOK-Carbl3 
lepe3 JIMCTbA WIM Yepes KOPHH awaHHy-2-Cl* 
[ amaHuH-3-Cl* mpugawr  o6pa3yrollemyca 
ayuyKy 3HauHTeIbHO OoubUIyIO §=© pa\Ho- 
KTHBHOCTb, YM B OJ[MHAKOBBIX YCJIOBHAX pa- 
MOaKTHBHaA YKCYCHad KuCIOTa, caxapa UH 
fHorMe Jpyrue coequHenua. To xe cmpaBer- 
MBO H JIA KapOTHHa, OJHaKO BeCbMa pajlHo- 
KTHBHBIH KapOTHH NoyuaercaA TakxKe H IIpH 
BeJICHHH B KOK-Carbl3 MeYeHOH YKCyCHOH KH- 
moTbi-(1-C14 umn 2-C1%). 

Ecau, OHakKO, B MOJIeKyIe€ aslaHHHa 10- 
eyeH yruiepoq KapOOKCHJIbHOH Tpynmbl, TO 
pu BBeeHHH TaKOTO COeJHHeHHA B KOK-Carbls, 
M Kay4yK, HH KapOTHH He MOJy4aloT CKOJIbKO- 
HOyb 3HAUHTeIbHOH paMOaKTMBHOCTH. 


B 


KauecTBe TIPpHMepa MbI NPHBOAUM )peC3yJIbTaTbl 


LY MUM ME 


ie 


aot 


IO 


6 


8 cym. 


Puc. 1. YyenbHaa payHoakTuB- 
HOCTb Kay¥yKa Mocvle BBeAeHHA B 
KOK-Carbl3 MCUCHBIX COC HHeHHH. 
Ha oguo pactenue sBBegeno 0,6 
MMOJIA BellecTBa c OOLIeH pazuo- 
AKTHBHOCTbIO 5-10° uMmn/MuH. 
I — ananuy-3-Cl!4; 2 — yxcycuaa 
Kucuota-1-Cl4 


OMHOH CepHu OMbITOB 


-M. puc. 1 u 2), KOTOpble MOKa3bIBaIOT H3MCHCHNE Y)leIbHOH AKTHBHOCTH Kay4yka 
-KapOTHHa, BBIJeJICHHbIX M3 KOK-Carbl3a MOCe BBECHHA MeCYeHBIX COeEAMHEHHH 
epes JIMCTOBOH anmapaT pacrenua. Jia CpaBHeHHA CJlyKaT ONBITHI, B KOTOPbIXx 
KOK-Carbl3 BBOMJIMCb paMOaKTHBHble yrviepOAbl WIM YKCyCHaA KUCJOTA. 
B pasupix Apyrux cepnax onpirop (°) amaHnH-2-C'* cooOman kKay4yKy 
3—4 pasa OoubIIy!0 AKTHBHOCTb, YeM B MapaJJIeJIbHbIX C€EPpHAX OMbITOB Meue- 


ble yYKCyCHaA KUHCJOTA, 
CKCO3BI. 


IIMKOKOJI, 


alleTOyKCyCHaa KHCIOTa WH HeKOTOpBIe 


l- 4 d-cpopMbl anaHuHa yuacTByIoT B OOpasoBaHHH PaMOaKTHBHOFO Kay4yKa 
PHOAMSHTEIbHO OMHaKOBO M HapaBHe C UX PalleMHyeCKOM CMeCEIO. 
CxopocTb BKJOUeHMA aToMoB C 3 alaHHHa B Kay4yK MpeBblIlllaeT CKOPOCTb 


peBpauleHHvxA B Kay4ykK MeyeHOH yKcyCHOH KHCJIOTHI. 


Mexyly TeM, CKOpOCTb 
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oOpa30BaHus KapOTHHa 3 YKCYCHOH KUMC/OTHI B MepBble AHH OMbITa 6oubI 
YeM CKOPOCTb OOpas0BaHHA eFO H3 aslaHHHa, 

Llenstio103a KOK-Carbiza TO*Ke MpHOOpeTaeT AOBOMHO SHATHTEIbHYIO Panne 
AKTHBHOCTb IPH BBELCHHH B KOK-Carbl3 amannua-2-C}4 mw amaHnua-3-Cl*. OT 


UMIN/MUH Me 


6000 


4000 


£000 


eS 4 6 


Puc. 2. YaenmbHad paqvoakTHBHOCTb Ka- 
poTHHa NocJie BBeCCHHA B KOK-Carbl3 Me- 
YCHBIX COeMHHeHHH. Ha ofHO pacTeHve 
BBeweHo 0,3 MMOJIA BellecTBa c oOntel 
pagnoakTusHocTbio §=69-10® ——s uMN/MuH. 
1 — yxcycuaa Kucsota-1-C4; 2 — d-aua- 
HuH-2-Cl4; 8 — d-ananny-2-C!4; 4— ca- 
xapo3a-C14 


B cym 


(bakT yKa3bIBaeT, 0-BuuMOMy, Ha yu4a 
Tue MpoOkykKTOB MeTaOouu3Ma aJiaHHHa 
mpomleccax (OTOCHHTe3a. 

IIlpu 6vocunTese wKupa B CeMeHAaX JIE 
HaGJIOLAaeTCA CPaABHUTEJbHO ObICTPoe BKA 
yenue atomop C4 y3 /-anaHuHa-2-Cl* - 
XKMPHbIe KUCJOTHI, NpHyeM MX PajlMoa 
THBHOCTh 3HAUHTeEIbHO peBbmuaeT T 
KakYy10 IIpHaeT 2%MPHbIM KHCIOTaM yKCy 
Has Kucsota-1-Cl*. B monekyJbl TIMI 
puHa aTompr Cl* w3 MeyeHoro aulaHuHa 
TeX Ke OMbITAX Mepexoqusu Maso (°). 

IlpupemeHHbe pesyJIbTaTbl MOKasbIBa 
OT, YTO B Pa3JIMUHbIX OHOCHHTETHYCCKH 
mpoteccax B pacTeHHaX MMeeT 3HAaYeHH! 
IIBYXYTJepOAHbIH OcTaTOK, oOpa3syloululies 
B pe3yJIbTaTe eKapOOKCHJIHPOBaHHA aula 
HMHa. 

Kak M3BeCTHO, 9Ta peakIuA WpoTekae 
WIM Hpu yuacTHH OKCHa3 AMHHOKHCIO’ 
(7°), wuld C MOMOLIbIO MHpHAOKCaIA uepe 
cTaquio oOpasoBaHua ocHoBaHusa Lud; 
(7,8). Dro ocHoBaHHe TepseT yrvleKuCOTY 
mepexo4a B HMMH alleTabjernfla, coeun 
HeHHBIMi C OCTaTKOM NupHyzoKcans (°), wm 
Mpeppaladcb B NMpOBHHOrpayyyio (u Ja 


jlee B YKCyCHYy!10) KHCJIOTy TlyTeM mMepeamMuHHpoBaHna (°). YKcyCHadA KHCJOT 
B Bue alleTuikosH3umMa A (1°) yuacTByeT B pa3sJIMYHbIX ONOCHHTeTHUCCKH: 
mpomeccax, B YaCTHOCTH B OOpas0BaHHH KapoTuHa (1). 


B mMosekyJIbl KapOTHHa aslaHHH lpeBpa- 
uaeTca, MO-BHAMMOMY, Uepes cTaquu MMPOBH- 
HorpaqHOH uM ykKCyCHOH kucnor. B molbsy 
3TOrO TOBOpUT Somee MeWWICHHOe BXO*K ACHE 
C14 B KapOTHH W3 MCYCHbIX aJlaHHHOB, 4eM 
43 Me€¥eCHOM YKCYCHOH KUCJIOTbI, KaK 9TO 
MOXKHO BHJeTb Ha puc, 2. 

Hao6opot, 3HauuTesIbHO OObIan CKO- 
pocTb WM CTeMeHb Mepexoya B Kay4yK JByxyr- 
JlepoHoro OcTaTKa alaHHHa B CpaBHeHHH C 
yYKCYCHOM KHCJIOTOH yka3biBaeT Ha TO, UTO 
BOSHUKAIOUMH MpOAyKT MekapOoKcusupoBa- 
HHA alaHiHa (M0-BHAMMOMY, HMHH alleTaJb- 
jlerufa) He mpeBpailaercaA B alleTHJIKOSH3HM 
A, a HemocpejicTBeHHO yuacTByeT B OOpa3o- 
BaHHH MOJIeKyJ KaydyKa HIM ero mpemime- 
CTBCHHHKOB. 


7 
2 


5 


JScym 


Ooulaa 
*KHPHBIX KHCJIOT, BbIpPaxKeHHad B Mp 


Puce. 3. payuoakTHBHOC’ 

WeHTaX OT BBefeHHOH B pacTeHH 

J — [-anannn-2-Cl4; 2 — yKcycHe 
KucsioTa-2-Cl4 


OTHOCHTeIbHO YUACTHA allaHHHa B OMOCHHTe3€ %KUPHbIX KMCJIOT B CeMeHE 
JibHa MOXKHO BHICKA8aTb IPeMMOMOXKeHUe, ITO B STOM CyUae OOPas0BaBLINHC 
M3 aJlaHuHa WMHH alleTabderufa KOHJeHCHpyeTCA C aLleTHJIKOSH3HMOM , 
B alleTroalleraTkooH3uM A mmpuH yyacTuu eruapaspi (JIT): 


N® 
VA 
CHsCOKoA +- CH3C 


H 
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+ HSKoA + TT - CHsCOCH2,COSKoA + JITHs + HSKoA. 


laibHehinad KOHJeCHCalHA NO STOMY THIy Upu yyacTHH UMUHA alleTaberu- 

uM ruporenas JOKHA MPMBeCTH K BBbICIIMM 2%KHPHbIM KHCJIOTaM. 

Takum oOpa3oM, yuacTue alaHuHa B pa3JIM4HbIX OMOCHHTeETHYCCKUX Mpolec- 
X B pacTeCHHAX CBA3AHO, MO-BHAMMOMY, C TeM, YTO alaHHH MOxKEeT ObITh JOHO- 
M JBYXYIJI€pOMHbIX MOJIeEKyJI — yKCYCHOM KHCJOTLI UW UMMHA alleTalberuya, 
TOPHIC ABIAIOTCA JaJIbHCMIMIMMU 3BCHbAMM LWemH OMOCHHTeETHYCCKUX PeaKHit. 


VMucruryT opranwyeckoli xumMuu TMocrynuso 
Akajemuu Hayk YCCP 22 IX 1958 


IWMTHMPOBAHHAA VJIMTEPATYPA 


1A. A. Huunnoposuy, Tp. BcecowsH. konbep. 10 MPHMeHeHHIO H30TONA H sep HbIxX 
myuenu, Pusnomorua pactenu, M34. AH CCCP, 1958, crp. 56. 2% a) A. Meister, 
ochemistry of the Amino Acids, N. Y., 1958, p. 257; 6) p. 150. %H. Anker, J. Biol. 
em., 187, 167 (1950): 4K. Bloeéh, D. Rittenberg, J. Biol. Chem., 59, 45 
45); 169, 467 (1947). ®U.T. Bupanapxo, A.W. Lymeuxkun u gp., Yxp. 
me XypPa., 28), 516 (1957). © HW. Tb. Busaapro, K. WU. Matrxcosckan, 
A. AcuuKkos, YKp. xuM. xKypH., 24, 372 (1958). 7 A. E. Bpayuumrenu, M. M. Ile- 
#kuu, Buoxumua, 18, 393 (1953). *&® D. Metzler, M. Ikawa, E. Snel], 
Wan. Chem. Soc., 76, 648 (1954). ® A. E: Braunstein, Adv. Prot. Chem., 3, 4 
ao. 92°) Bab, icp ma 1.4; ooScience; 120; 855. (1954).-. 2 .E:.Grob, .R. Ba tle, 
Iv. Chim. Acta, 37, 1908 (1954). 38, 1313 (1955). 
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Jloxaaygn Akagemun nayk CCCP 
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PH3HOJIOTHA PACTEHH 


M. C. BAPXHHCKAS, A. M. CMHPHOB u B. H. CA®OHOB 


HEKOTOPbIE JAHHbIE OB AKTHBHOCTH MHBEPTASbI 
B H30JIMPOBAHHbIX KOPHSX JIFOWLEPHbI 


(IIpedcmaeaeno axademuxom A. Jl. Kypcaxoseim 17 IX 1958) 


Vs30nupopaHHble KOPHU pas/IMUHbIX PacTeHHH, TaBHbIM OOpa3s0M TpaBsAH 
CTbIX, B TCUCHHE MHOFUX JIeT CJly2KaT OMHHM 3 OCHOBHBIX OObEKTOB UCCJIENOE 
Hua (8), CnocoO6HocTb KopHelt pH NOMELLCHHH B MMTAaTebHy!O Cpely K poc 
M PasBHTHIO J[eaeT HX BECbMa HHTEPeCHbIM OObEKTOM WIA HSYYCHHA PasJIMUHI 
OHOXHMHYCCKUX IIPOIeccoB. 

Ha6smolenua psa aBTopoB Hall NpoleccaMu poOcTa Pa3sJIMUHbIX U38O0/JIMPOBa 
HbIX KOPHel MOKAa3bIBaIOT, UTO B CpeHeM K 5—7 JHIO KyJIbTYPbI CKOPOCTb poc 
UX 3HAUHTeIbHO CHM2KAeTCA, a B [aJIbHeHINeM COBCeM IpeKpalaeTca. Ona) 
IIpH MepeHoce KOHYMKOB TlaBHbIX WIM OOKOBbIX KOPHeH OT CTapoH KyJIbTY] 
B CBEXKYIO MHTAaTeIbHyIO Cpely pocT BOCCTaHaBJIMBaeTCA. C MOMOMUIbIO CHCTeEM 
THYECKHX MepeceBoB (MmaccaxKel) y KOPHeH pxAfla pacrenu yaeTca Nowy4H 
BeCbMa JVIMTCJIbHbIM MepHO UX KH3HEAECATEIbHOCTH B KyJIbType. 

O cnoco6HocTH KOpHel BbICIINX PaCTeHHH K MIPOABJICHHIO SH3HMATHUECCK' 
AKTHBHOCTH yKa3bIBaslocb B paOotax Paruepa (*), Kympesuya (°), Kpacuube 
Kopa (°), Bypcrpema (*) u ap. Ilo qanHpmm Jlopmepa u Crputa (*) u Crputa 
Jloyp (°), H30IMpOBaHHble KOPHH TOMATOB Ha Cpeye C CaXxapO30i BBISbIBA. 
oOpa30BaHHe peyUMPyIOWNX CaXxapos. 

B jonomHeHHe K HCCJICMOBAHHAM O M€XaHH3Me JeHCTBHA HHBePTa3bl, MpOB 
Tupuumes panee (101°), mpencTaBiaslIo HHTepeC MPOBEPHTb H3MECHEHHE AKTY 
HOCTH 9TOFO (PEPMEHTA B H30JIHPOBAHHbIX KOPHAX JIOIMCPHbI, JIMUICHHbIX Haj3e 
HOM UacTH UH JVIHNTeIbHOe BPeMA PaCTYLHX Ha CHHTETHYECKOM MHTATeIbHOH Cpe 
B CTePHJIbHBIX ycOBHAX. [Ip 3TOM ObWIO BaxKHO BbIACHHTb, OOaaeT JIM MHBE 
Ta3a TaKUX KOpHeH TpaHcdepasHbim JelicTBHeM. CueqyeT OTMeETHTb, YTO Cax 
po3a B KayeCTBe HCTOUHHKA YrviepOla WHPOKO HCHOIb3yeTCA B KYyJIbType He 
JIMPOBAHHbIX KOPHeH Pa3JIHUHbIX BHAOB pacTeHuli. B cuwry cBoero BbICOKO 
9HeEpreTHYeCKOrO NMOTeHIHala Caxapo3a NO CpaBHeHHIO C ApyruMu Caxapal 
oGecneunBaeT HavOomee MHTCHCHBHBIi pocT KopHei (1&1), 

OOpeKTOM HCCIeLOBAaHHA ObWIM H3OJIMPOBaHHble KOPHH JIOWepHbr (Medica 
sativa L.) copra O8VPII (us Uexocnospakuu), KOTOpbIe AO ONbITa pocin B I 
IIpepbIBHOH KYJIbTYpe B CTEPHJIbHBIX yCJIOBHAX B TeyeHHe 22 maccaxKeli Nporc 
XKUTEIbHOCTHIO 7 HEH Karp. ExkeneeJIbHbIe MepeCeBbI MPOMSBOAMJIHCh KC 
4UHKaMH KaK TJlaBHbIX, TaK H OOKOBbIX KOpHeH AIHMHOH 20—40 mm. B yanu 
ONbITe MbI HCHOb30BaIM KOHYHKH TvIaBHbIX KOPHeH, KOTOPHIe BbIpaLyuBa 
B WHPOKOPOp/IbIX 9PJeHMeHepOBCKHX KOOax emKocTHIo 100 ma npu 26° nu 70 
OTHOCHTeEIbHOH BJa2xKHOCTH, B TemHOTe. B KaxKOl Ko6e, mpocrepHsu30BaHH 
B aBTOKJIaBe B TeyveHHe 15 MuH. pH WaBenun B 1 atTM., Opim0 no 50 mua cpe 
M 10 OfHOMy KopHw. JIA KaxkKMOrO aHaIMTHUeCKOLO ONpeseneHuA Opa BbIpE 
HeHHbI€ KOPHH He MeHee Yem u3 20 KOO. YunTHIBaM Take CpOKH MOABeH 
WM KOJIMYeCTBO OOKOBbIX KOPHEel. 
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CoctaB nuTaTebHOH cperp 
H JIOMepHb (B MMJIJIMrpamMax 
Pingonecve 


MgSO,-7H20 740,00 
Ca(NOs)2 200,00 
NasSOu 200 : 0) 

KNOs 80,00 
KCl 65,00 
NaH,PO,-2H.O 24 ,00 
FeCgH;07-3H.O 3,50 
MnSQ, 4,50 
ZnSO,4-7H,O0 2,70 


AWMOMeTpuyecKn). 


0 / Zs 


@ 


19 


Puce. |. [[pupocr Tunmnunoro KOpHA JIOWepHbl 
KYJIbTHBHPOBaHHH, B 22-mM Maccawke 


HsBO3 


KJ 


(NHa)2+-MoOg 


CuSO4:5H,0 


HukoTHHOBad KuCcJOTa 
TuamMuH 


TIupugoKcuH 
TnuKoxou 
Caxaposa 


ANA BblpaulMBaHuA WSOMPOBaHHBIX KOp- 
Ha 1 a OufucTumupoBaHHol BOLI) Opin 


oCoococoorR 
FooOowon 
CGOoOnw~nwoo 


0,10 
3,00 
20000 , 00 


Pacujenienue Caxapo3bl W30MPOBaHHbIMA KOPHSMU B MUTATeNbHO!I cpene 
UTPIBaIM B TeveHHe BCero NepHoya pocta KopHel (or 2 yo 15 AHeli) c mapau- 
JIBHBIM OMNPeeeHHeM H3MCHEHHA AKTHBHOCTH HHBepTa3sbl Hu PH 


cpeybr (m0- 


7 OHE4 


nipH 


]iuuHamuxka pocta oHOro 3 THIMMUHBIX KOpPHel 3a HeJeuIO, MpeycraBseHa 
puc. 1. B ta6n. 1 npnBexenbt cpeqHHe noKasaTeM pocTa KOpHA 3a BpeMsA 


OBCJCHHA OMIbITAa. 
Ilo Mepe pocta KopHel mpouc- 
JWI0O vu3smMeHeHve pH or 4,8 
Hauase pocta) qo 7,0—7,1 (na 
—15 meub pocta). Caenyer or- 
THTb, UTO u3MeHeHHe PH mpo- 
XOUMT Mexkyy 4 u 6 THAMH U 
OOCHHO 3HaUHTeIbHOe ocyle 
WHeH KysbTyppl. IIpu Gomee 
OJOKUTEILHOM BbIpallluBaHHu 
) 1 Mec.) B OTJebHBIX KOIOAaX 
muunHa pH gocruraer 8,0. 
OyHoBpemeHHo c pH onpejze- 
JIM Takxke cojepxaHHe B cpe- 
caxapo3bl C y4eTOM KOJIMUECT- 
pewyuupyrourux caxapos. Kpo- 
TOrO, B yCpeHeHHbIX mpoOax 
eneH3uu u3 10 kopHel, pacrep- 
x B 0,1 N auerarHom Oydepe B 
srHOUeHHH 1: 20, onpeyensa- 
AKTHBHOCTb MHBepTa3bl 10 
CHIEMJICHHIO CaxapO3bl Cc yue- 


TaOauta 1 


CpeqHve NOKa3saTeJIH POCTa H3O0JIAPOBAHHbIxX KopHelt 
JIOWEpHbI 3a BPCMA TIPOBeeHHA OTbITa 


lata 


4 
6 Il 
Sal 


10 I 
12 Il 
15 II 
17 II 
19 11 


| 


Ilepnog, poctra 
KOpHa, Hel 


TrlaBH, KOPHA, MM 


CpeaH. AumHa 


CpeaH. cbipoli Bec 
B pacuete Ha 4 


KopeHb, Mr 


7 
40 


72 
137 
211 
371 


4A5 | 


Hasuune 6OKOBbIX KO- 
PelIKOB Ha H380Hpo- 


BaHHbIX KOPHAX 


OTcyTCTBYIOT 

OrcyTCTBYIOT 
Hauyasio NoxBJIeHHA 

ToueK pocta 


| Vmerwtca 


M BOCCT@HaBJIMBaIOlllMxX CaxapoB muKpomeTofom Beptpava. B  napavliedb- 


X OMbITAaX H3 TeX Me HAaBecok KOpHeHw ONpeWeAaCb 


Tpancdepa3HaA 
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AKTHBHOCTh (pepMeHTa pH HHKyOalluM CyCneH3sHu pacTepToH TKaHH B cpe} 
comepxanyelt 15% caxaposbi u 15% MeTaHOsa B alleTaTHOM 6ycepe mpu pH 4f 
Koutponem cilyxua mpo6a c depMeHTOM, HHAKTHBMPOBaHHbIM KHMANCHH 
VuxyOanna 24 vaca npu 35°. M13 onpiraoro M KOHTpOJbHOrO pacrBopa orouy| 
Jlacb mpoOa, HM UpOMyKTb! peakWMH UCCMeLOBAaIMCb xpomatTorpaduyeckn. 
IpOABIeHHA (CPyKTO3OCOMepAKALMX KOMIOHEHTOB MPUMeHAIH PacTBOp MO 
BuHEI (1%). 

Tlocne 2—8 yueii pocra Kopneli (B 22-m naccaKe) cosepxKaHHe Caxapo 
B IIMTaTeJIbHOM Cpese YMeCHbIUIaIOCb B CpeqHeEM Ha 30%. I]pu 9ToM B cpejle oc? 


Us 
6 <“<—— | 
=e _-o--- oO 
= y; ra 


0 Be 4 6 a 10 @ 14 Qued 


Puc. 2. U3smenenue pH cpegbl mpu kyJbType H30/HPOBaH- 
HBIX KOpHeli somepHbl. / — KopHu 22-ro maccaxa, 2 — 
KopHu 34-ro Maccaxka 


BaJlOCb Ha MOCTOAHHOM YpOBHe HeOosbuIOe KOMMYECTBO (fo 9%) peayUMpytoul 
caxapos. AKTHBHOCTb HHBepTa3bl B KOPHAX 3a BP€MA HX POCTa Pe3KO H3MEH 
JlaCb WM 3Ha4HTeIbHO Mayala mocie 7 THe KyJIbTYPbI 10 CpaBHEHHIO C NeCPBOH 
YalbHow aKkTHBHocTbiO. B ator xe nepHoy HaOui 
Jlauica M HanOosee 3HadHTeIbHbIM cyBur pH B 
1 jouHy!o cTopoHy (puc. 2). ; 
Mccneqopanue TpaHcipykTosuyasHoro exc 
BUA HHBepTa3bl B H30JIMPOBaHHbIX KOPHAX MOK 
3ayl0, YTO TpaHctbepa3Had aKTHBHOCTb (pepMeHTa 
B JlaHHOM CJlyuae MOxKeT ObITh OOHapyxKeHa. Ff 
puc. 3 mpuBeyeHa xpomMaTorpaMMa, Ha _ KOTOp! 
mOKka3aH CHHTe3 B-MeTHIPpyKTOsHAa HU OMTOC 
8  xapuyla. B KOHTPOJIbHBIX OMbITaX C MHAKTHBUP 
BaHHBbIM (pepMeHTOM pacmaya caxapo3bl c oOpaa 
BaHHe€M BTOPHYHbIX MPOLYKTOB peakIMH — Ou 
rocaxapHos u $-alKuIppyKTOSHOB — He HaOW 

4 Mamoc. 


Puc. 3. Puapom3 caxapo3bl B BOHO-cCMUPTOBOH cpeze Cc} 
I€H3HeH H30JIMPOBaHHBIX KOPHeH WolepHbI. Poct B Teuek 
4 qHeii mp Temnmepatype 26°. Muxy6anua c 15% pactBop 
caxaposbl B upucyTcTBHH 15% meraHoma 24 uaca npu 3 
5 Pacrsoputemb OyTaHo —9stTaHom — Boga (40: 11:1 
IIpospmeHo pacTBOopoM MoueBHHI. / — omMrocaxapuy, 2 
caxaposa, 3 — X-coequHenne, 4 — pyxto3sa, 5 — B-merTi 
pykTo3suy, 


Takum oOpa3o0m, OblWwIO yCTAaHOBJICHO, UTO H30JIMPOBAHHbI€e KOPHH JIOILE 
Hbl B YCJIOBHAX CTepHIbHOH KYJIbTYPbl COepxaT MHBepTasy, cmocoOHt 
KaK K 9H3HMATHUCCKOMY PaClleMIeHHIO CaxapoO3bI, Tak H peaklluu TpaHcd 
pupoBaHua. 

Ji BbIICHeHHA MpMuMH OBICTpOH WMHAKTHBalMH B KOPHAX cbepmMeHTa 
6—8 eHb pocTa ONpeeAIM M3MCHEHHE AKTHBHOCTH WHBepTasbl B MOJIOL 
(amuKasIbHOH) YacCTH KOPHA UH B CTapol (Oa3abHOM) uacTH. Onpememennue B Re 
HOM CJlydae MpoOBOAMIN B KOPpHAX 34-ro naccaxKa 3a nepuox pocra 6—12 yu 
T. €, B TOT NepHod, Kora HaMOoulee pe3kO MafaeT aKTHBHOCTb cpepmeuta. Oxi 
BPCMCHHO C ONpeeICHHeM AKTMBHOCTH HHBepTasbl u3MepauIM PH nurarenbH 
cpeypl. M3mepenne akTHBHOCTH HMHBepTa3bI MpOBOAWIM OMHOBPeMeHHO B JB 
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AapaJIeCIbHBIX mpoOax. B ogHol npo6e Onlin B3ATHI 


| I ] KOHYHKH TlaBHbIx ui 
JKOBBIX KOPHeH Juno 30—40 mM (nepBoHayabHad nna KOHUNKOB KOp- 


2H, HCMOMb3yeMbIX JIA Mepecesa). Bropas mpo6a cogepxana OCTaTKH CTapoii 
aCTH TvlaBHOrO HM OOKOBbIX KOpHei. 
Tak Ke Kak HB 22-m maccaxe, 3fecb HaGOo0Janocb XapakTepHoe n3meHeHHe 
cpefbt (puc. 2). B o6onx mpo6ax, B3aTbIX B M€pHOL pocta 6—8 Hel, 6pi0 
(MCYCHO SHAYMTeIbHOe MateHHe aKTHBHOCTH (pepMeHTa (puc. 4). Tipu 3TOM 
POHCXOAMNO HeKOTOpOe BOspacTaHue AKTHBHOCTU MHBEPTasbi B CTapbix YacTAx 
opHen va 10 pen pocra. Sto, MO0-BAMMOMy, oOy- o1e/SOme cosp. Gee 
10BJICHO HaIM4HEM Ha KOPHAX HOBbIX TOUeK pocTa paarey 
}MecTax MOABIeHHA OOKOBbIX KOpHeli, KOTOpbIe 
SIb3HA ObIO yYYeCTh B pesy/bTaTe ux Masoro pa3- i 
iepa (Menbiue | mm). 

OyjHako M0Ka eule He ACHO, NO BIMAHHeM Ka- 


MX MPH4WH MpoucxosuT Obicrpas noTepa cbepmMeu- 8 
ATHBHOH AaKTHBHOCTH B KOPHAX B Mepvo, 6—8 S 4 
HA MX pocTta. MoxHO JMUIb MpeqnonaratTb, uTo 5 
aHHOM CJlydae MMeeT MECTO HHAKTHBUpOBaHve & &@ 
€pMeHTa CrelMpHyeCKHMH MposyKTamMu OOmena, s 
AKOMJIAIOW,MMHCA B TKAHAX H3O/IMPOBaHHbIX Kop- 4 
Hi. OTO mpefnolomwenne TpeOyer Jaibuelunx $ 
<CIEPHMCHTAIbHbIX MCCeLOBaHHH. Red 
' BuBpoge. YcraHoBmeno, 4uTO B M30/1MPOBaH- " ; 


bIX KOPHAX JIOMePHbI, JJIHTeJIbHOe BPeEMA PacTyLLHX 
| CTEPHJIbHOM KyJIbType, MpHCyTcTByeT HHBepTa3a, 
1ocoOHad K SH3MMATHUeCCKOMY paclenJeHuto Ca- G6 8 10 {8 Onet 
aposbl HW peakUHH Tpancpepupopanua C OOpaso-  p,. 4 Ais nochie det en 
AHEM MPH COOTBETCTBYIOINHX YCNOBMAX ONMTO- razu pasnuuHeIx uacteli p30- 
AxapHfla, coyep2Kallero (pykTosy, uv 6-MeTHJI- JIMPOBaHHbIX KOPHEH JUNO ep HEI: 
PykKTosufa. AKTHBHOCTb MHBepTa3sbl B KOpHAX /—Monogaa uacte, 2—cra- 
HAUHTEIbHO CHMxKaeTCH K 7 JHIO KYJIbTYpbI. ee oe 
IHOBPCMeCHHO C TlaeHHeM e€€ AKTHBHOCTH Ha- 

MOaeTcA 3HAYHTeIbHOe NOMUeIO"eHHe MUTATeMbHON cpelbl. Handonbmaa 
KTHBHOCTb (bepMeHTa OOHAPpy2xXuBaeTCA B 30HAX pocTa KOpHel. 


VMuctutyT dusnosoruu pacrenuli um. K. A. Tumupazepa Tlocry nuato 
Akagemun HayK CCCP 26 VIII 1958 
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Jlonzane Axagemun nayr CCCP 
1959. Tom 124, Ne 2 


PH3HOJIOTH ff PACTEHH 


B. ©. BEP3HJIOB u JI. B. PYHKOBA 


BJIMAHHE YCJIOBUM CPEJ{bl HA WHTEHCHBHOCTb AbIXAHHS 
UEPEHKOB, OBPABOTAHHbIX TETEPOAYKCHHOM 


(IIpedcmaeaeno axademuxom H. B, Luyurnsim 19 1X 1958) 


UccnelopaHua moceqHero BPCMCHH MOKa3bIBalOT, YTO CTHMYJIATOPbI pocr: 
AKTUBUPYIOT (pusHOMOrHYecKNe MpoMeccbl y OOpa6oTaHHbIx YePeHKOB, oco6ex 
HO B UX HWKHUX Mexwoy3siuax (7, *). B aureparype uMeloTca aHHble 06 H3Me 
HeHHM MOp(osOrHH STHX YepeHKOB B 3aBHCHMOCTH OT yCJIOBHH yKOpeHeHHs (4) 

B 1955—1957 rr. 6pl0 mpoBeweHo H3yYeHHE BIIMAHHA TeMNnepaTyPHOro } 
cpeToBoro (pakTopa Ha MHTCHCHBHOCTb [lbIXaHHA OOPaOOTAaHHbIX PeTepoayKCu 
HOM UY@PeCHKOB. 

OnpiT npoBoxusu B yCIOBHAX OpamKepen Ha 12-qHeBHBIX NpopocTKax aco 
jiu. Cpegauuble yepeHkn cTaByiu Ha 6 ac. B 0,01% pacTBop kamMeBol Com 
rerepoayKcuHa. Temnepatypa B mepHoy oOpaborKu Opa 16—17°. Koutponer 
Cly2xKua BOJOMpOBosHaA BOLa. 

Tlocne o6pa6oTKu YepeHKu cpacoyM flesMIM Ha [Be YaCTH, OAHY M3 KOTOPBE 
ykopeHsalu mpu Temneparype 12—14°, a apyryro npu 18—20°. [Ina Kaxgo 
W3 HUX CO3(aBalM pa3HbIe YyCJIOBHA OCBEWIEHHOCTH: Cyla6aad OCBeLLEHHOCT: 
5000 ux u Gonee cumbHan 20 000 aK. OTHOCHTeIbHaA BUJla2KHOCTb BO3Ayxa B 
Beex culyyaax Opia 70%. Jia ofHoro BapHaHta Opaiu 250 yepeHKos. 

VureucuBHocTb JibIXaHHA onpeleadu MeTowom Bolicena Veucena (*) B Me 
ludbukanun CKxaskuua H Zp. (') BCeMb pa3HbIx CpoKoB: |) HenocpeycTBeHHO nocd 
cpe3Ku YepeHKoB, 2) cpasy mocuie oOpaOorky, 3) yepes | AeHb nocae OOpaborKn 
4) uepes 3 mua, 5) sepes 5 qHeli, 6) uepes 7 Hel u 7) uepes 12 zHeH nocue O€ 
paoorKu. 

VMHTeHCHBHOCTb JbIXaHHA H3yUaJIH Pa3seIbHO B BEPXHHX WH HWKHUX YacTs 
cTeOyleli 4“epeHKOB, a Takxe B JHCTbAX. JIA Kaxoro onpeweieHuA Opa 
10 uepeHKoB IPH AByKpaTHOH MOBTOPHOCTH. | : 

B wwxKHux YacTax cre6e (Tab. 1) cpasy nocne OOpa6oTkH nox WelicTBHe 
Cpe3KH MPpOHCXOAHIO NOBbIWAHHe HHTCHCHBHOCTH JbIXaHHA KaK Y KOHTPOVJIE 


Ta6uunna 1 


VnTeHCHBHOCTS J{bIXaHHA HHWXKHUX YacTeH cTeOMA YepeHKOB cbacoH (B MAJIuTpamMmax COC 
na 100 r Beca cyxoro BemlecTBa 3a 4 uac) 


18—20° 12—14° 

Tara 20 000 sk 5000 aK 20 000 «aK 5000 1K 
(1957 r.) Bpema nocse o6pas6orKu itt ah” |i el 
KOHTP.| OMbIT | KOHTp. | ONbIT | KOHTP.| OMIT | KOHTP.] ONBIT 

34 Il Ilo o6pa6oTKu 94 _— — — _ _— _— = 

3 IV Cpasy nocie o6paboTKH 98 126 — — — _— — = 
By) AY, 1 eHub 94 145 125 129 | 118 63,6 o4 CORD 
71V 3 HA 154 209 142 152 66,6 79,0 17,2 76,6 

9 IV 5 Heli 149 278 232 187 URE ite} 84,0 | 126 
L251 7 mueti 96,4 147 _ _ 80,0 | 246 86,7 | 120,3 


16 IV 12 zHeh _— 
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-, TAK WM y OOpaOoTaHHbIxX yepe ii OB, HO y OOpaGoTaHHbIx OHO ObWIO BBIIEe 
28%. B mpouecce yKopeHeHua HaGUOLann 3HAUMTeIbHbIL POCT HHTCHCHBHO- 
AbixaHun. Ha 3—5 fenb ykopeHeHua y BCeX OMNDITHIX YePeCHKOB OHA 
—2,5 pasa npeppiuaia ucxojuyio. B ycmoBuax Gonee BbicoKOl TemnepaTy- 
(18—20°) u cubHol ocBemenHoctu (20 000 ax) wHTeHcuBHOCTb JIbIxaHua 
30—50% Bpimue, YeM pH Gonee Hu3KOl Temnepatype (12—14°) u cna6oli 
emeHHoctu (5000 mx). 

Bo Bcex BapHaHTax ONbITa HHTCHCMBHOCTb JbIXAHHA HWKHUX UacTelt cTre6neli 
ITPOJIbHBIX YePeCHKOB HHWxKe, YEM y OOpadoTaHHbIx. OcobeHHO pesKyi1o pa3- 
ly HaOwlofaiM K MOMeHTY OOpa30BaHUA KOPHeBbIX OyropKOB uM KOPHeH. 


WAOweaiel. 2 


'CHCHBHOCTb J[bIXaHHA BePXHHX YacTeH cTeOJeH YepeHKOB (aco MpH ‘KOpeHeHHM B pa3- 
_ yCJIOBHAX TeMIlepaTypbl H OCBeLeHHOCTH (B MHJWHrpamMMax CO: Ha 100 r Beca cyxoro 
BemlecTBa 3a 1 ac) 


18— 20° 42—14° 
lara 20 000 aK 5000 1K 20 000 «aK 5000 aK 
B h é 

57 r.) peMaA nocue O6paboTKH 

KOHTp.| OnbiT | KOHTP.| OnbIT | KOHTp.| OMbIT | KOHTP.| OMNBIT 
, 1V No o6pafotku 409 _— _ _— 409 
} IV Cpacy nocule o6paboTKn 199 323 —_ — 199 823 _ _ 
»1V 1 DeHb 146 162 171 23 143 247 124 164 
[LV 3 DHA 177 177 179 183 965 159 155 114 
)1V 5 pHeH 173 293 258 255 154 233 177 214 
RV 7 ane 119 230 _ _ 222 330 123 124 
Way 42 quel — — _ — 172 256 199 242 


Daou wita 3 


‘CHCHBHOCTD JIbIXAHHA JIMCTbeB YepeHKOB (paconm (B MuuJurpamMax CO: ua 100 r Beca 
cyxoro BellecTBa 3a 1 4ac) 


18—-20° 12— 14° 
fara 20 000 aK 5000 aK 20 000 aK 5000 1K 
Li ©) Bpema nocuie o6pasorKH 
KOHTp.| ONBIT | KOHTP.| OMbIT | KOHTP.| OMbIT | KOHTDP.| OMNBIT 
SV flo o€paf€orku 158 _ = — _ _— _— —_— 
IV Cpa3y noce cOpatoTKH 135 198 — _ _ _— _ — 
i 1V 1 neHb 117 162 179 447 (| 128 107 77,3 105 
r IV 3 HA 97 105 100 115 65,9 100 87,4 11,2 
1 IV 5 aHer 107 105 167 129 84,8 88,1 84,5 142 
IV 7 anei 93 144 = = 96,6 73,4 94,0 103 
IV 12 quel = 144 143 78,4 148 


B anctpax (Ta6u. 2) vw BepxHux YacTAx cTre6nel (Ta6n. 3) MOBbIMeHHe HHTeH- 
;HOCTH JibIXAHUA, BbISBAHHOe JeMCTBHeM TreTepoayKCHHa, K HavaJly yKOpeHe- 
1 cHuxaetca. B aucTbax 9TO MaeHne MpOUCXOANT AO MOMeHTa OOpas0BaHHA 
yHeli, B BEPXHUX YacTAX cTeOeH — JO NOABJeHHA OyropKoB. 
B HeKoTopbix clyuanx B JMCTbAX (Ha | JeHb nocue COpaborKH, Ha 5 Ji@Hb 
se O6paOoTKH) HHTCHCHBHOCTb JbIXaHHA Y OMbITHDIX UYCPCHKOB Oba HwxKe, 
{ Y KOHTPOJIbHbIX. 7 
B ombirax oOHapy2KeHa B3aHMOCBA3b B AbIXAHHH OTACJIbHbIX YaCTCH YCPeH- 
3 Ip KOpHeoOpasoBaHnun. B ycuoBuAax TemnepatyPpbl 18—20° u ocBelleHHO- 
90000 uk Ha 3 un 5 [HH YKOPeCHeCHHA HHTCHCHBHOCTb [{bIXaHHA JIMCTbEB 
\AOOTAHHbIX UCPCHKOB JOBOJIbHO Pe3KO CHM2KAaeTCA, B TO #KE BPCMA OHA NOBBI- 
eTCA B HMYKHUX UaCTAX UepeHKOB. BosmMoxHO, JaHHOe ABJICHHe CBA3AHO C 
, uTO K Havally KOpHeoOpasoBaHHA MpOuCxOAUT YCHJICHHbIM ~OTTOK MHTAa- 
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T@JIbHbIX BCHLCCTB. H3 JIMCTbeB B HMXKHHE YacTu cTeOeH vepeHKoB. B JasbH 
WeM, KOrfa KOPHH yrKe OOpasoBaluCcb, NOAOOHOM ACHO BbIpaxKeHHOM B3ann 
CBA3H Mbl He HaOlojan. 

IIpu temnepatype 18—20° u ocpenzenHoctu 20 000 mK, Tak Ke Kak HM B HH 
HHX YaCTAX cTeOeH OOpaOoTaHHbIX YepeHKoB, HaOsmOalOcb HaHOOJIbUee 3 
BbILMCHHE HHTCHCHBHOCTH JbIXaHHA M0 CpaBHeHHIO C KOHTpOvem (TAO. 4), HM 
Ho Ha 50—80%, T. e. a:pdbeKTHBHOCTh JeHCTBUA TreTepoayKCHHa Oblla Mak 
MaJIbHOH. 


Taodamunma © 


VuTeHCHBHOCTb JbIXaHHA OOpaboTaHHbIX YepeHKOB (pacoJIM (B MpOleHTaX K KOHTPOVJIO) 


18—20° ig—14° 

= Bee 20 000 aK 5000 aK 20 000 1K 5000 1K 
ss o6paboTKH SS 
BS a | 6 | B a | lies a | 6 B a | 6 | 

3 IV |Cpasy nocae o6pa6oTKn| 128,5}] 172,3]} 146,0} — — _ — — — = _— . 
51V| 1 zen 154.2] 110,9] 138,4) 103.2] 134,5) 65,3) 63,6] 182,7) 83,6] 109,3] 93,4] 4 
71V| 3 ana 158,4 93,7] 10,2] 107,0] 110,2| 145,0| 118,6| 164,7| 151,7| 105,8| 73.5] | 
9 IV] 5 anet 16,6] 169,3] 98,4] 80,6] 98,8] 78,2) 182.2] 154/3] 103.8] 150,0] 120,9] 4 
41.1V | 7 aneii 152,4| 193,3] 151.6] — | — | — | 270,0) 148.6] 75,6] 138,7| 10,4) f 
16 1V | 12 queii — |} — | — | — | — | = | 132/31 468;81 99,31 145;5] 406, 4] 


IIpuMeuanue: a—HWxKHHe YacTH cTeOA, 6 — BepXHHe 4acTH cTeOIA, B — MHCT 


Jlelicrpue rerepoayKcuHa CHH2KAaIOCb pu Temmepatype 12—14° y ocBeny 
noctH 5000 «ak. 

B oTux ycnoBpuax B 1 ou 3 HH YKOPeCHeHHA HHTCHCHBHOCTb JbIxXaH 
BePXHUX YacTeH cTeOmeli OOpaOoTaHHbIX YePCHKOB HWXKe, YEM KOHTPOJIbHB 
a B Mmocelyoulue JHA HEMHOFO BDILIe KOHTPOJIbHbIX 

TlouyyeHuble WaHHble CBUACTEMbCTBYIOT O TOM, UTO MOBBILICHHE HHTCHCHBI 
CTH JbIXaHHA MOM BJIMAHHeM TeTepOayKCHHa MPOABJIAeTCA CHJIbHee Ha ODM! 
KOBOM TeMMepaTyPHOM (oHe Mpu Oomee CHJIbHO OCBEILEHHOCTH, a IPH paBR 
OCBELLEHHOCTH — B yCJIOBMAX OoMee BLICOKOH TemMepatypbl. B 3THx xe Yes 
BUAX HaO/lOfaM HavOOJIbUIyIO CTHMYJIALMIO KOPHeOOpasoBaHuA FeTepoayK 
HoM. Ilo-BHquMOMy, OHOM 43 MpH4YHH ABJIAeTCA MOBDILICHHe HHTCHCHBHOC 
WbIXaHUA B HWKHAX YacTAXx cTeOeH. B pesybTaTe MOBbILICHHA HHTCHCHBHOC 
AbIXAHHA MPOHCXOAHT OCBOOOXKAeCHHE 3HAYHTeIbHO OoubUIero KOMMUeCTBAa 9H 
rad. BularoqapaA 9TOMy yCHJIMBalOTCA CHHTeTHYeCKHeE MpOUecchl, MPpHBOLAL 
B OOpaOoTaHHbIX CTHMYJIATOPOM YePpeHKaX K HHTCHCHBHOMY KOpHeoOpa30BaHh 


Tnapuybli OoTanuyecknit caq Tlocrynusio 
Akagemuu Hayk CCCP 14 IX 1958 
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Hornagn Akayemun Hayk CCCP 
1959. Tom 124, Ni 2 


PHSHOJIOTH § PACTEHHA 
ciated ITN SEEN ES SES 
H. M1. BOCKPECEHCKAS u I. C. FPHUIMHA 


,O MEMCTBHM HHTEHCHBHOCTH H CNEKTPAJIbHOrO COCTABA 
PAXMAUHM HA OBMEH BELIECTB HW YPOKAH 


(I]pedcmaeaeno axademuxom A. JI. Kypcanogeim 17 1X 1958) 


i 


Pa3IM4uuA B MYTH yCBOeHHA yriepoga, BOSHUKarOULHe ye pv KpaTKoBpe- 
HHOM (QOTOCHHTe3e JIMCTbeB B pa3HbIX yuacTKax CNeKTpa, OTKJAalbIBaloT 
neyaToK Ha OOM MeTaOouu3M pacreHua. TaK, npn AnuTenbHOM BbIPalluBa- 
M pacTeHui, Tak Ke Kak HM B KPaTKOBPeCMeHHBIX OMbITaX, pad aBTOPOB ycTa- 
BH, YTO KOPOTKOBOJHOBAaH PauallnsA CnocoOcTByeT HaKONJeHHIO a30THCTHIX 
CQMHEHHH B JIMCTbAX. OHako nogoOnoe aBeHne 
OniofaeTcA HM NpH CHWKCHHYH MHTCHCHBHOCTH OCBe- TaOuuna 1 
2HuA. [lostomy HesCHO, KaKHe H3MeHeHUA B OOMeHe, 


Vutercupyoctb H3HO.I0- 
TOM Uncle a30THCTOM, cnelHuyHbI AIA CBeTa $ 


THYeCKOH pafvaluH B Ka- 


3 MUHOrO CNeKTPaJIbHOFO COCTaBa, a KakHe OObAC- Mepax (10° spr-cm?/cek) 
KOTCA Pa3SHHUWeH B MHTCHCHBHOCTH OCBELLEHHA. ; 
Cpezenni mostomy Bompocy upesBbiuaiHo Mauio Ne Kpacnpie | Cunne 


JIaMI1bI JaMMbI 


*), B TO Ke BpemaA pacueHenne MelCTBUA HHTCHCHB- *™CPEI 
CTH H CIEKTPasIbHOrO COCTaBa CBeTa Ha MeTAaOOIN3M 
(CTCEHHA HM BbISCHeHHE BeAyulero (bakTOpa AVIA Kax- 


1 2 
FO Cily4ad NpescTaBIAeTCA HaM Ba>KHbIM. 2 i ie 
Ilpeqmerom uHactTosuero uCcCleOBaHHA sABHUIOCD 2 55 73 


syueHHe JCHCTBHA CNeKTpaJbHOrO cocTaBa cBeTa 

iZJIMUHOH HHTCHCHBHOCTH Ha HeKOTOPbIe NOKasaTesH 

TaOOIu3Ma pacTeHHi HM Ha ypoxwkal cemaAH. OnbITHbIe pacreHua — dacoub 
pta Tpuym@ (HelitpambHoro B OTHOWMeHUH dboTONepnomnyecKon peakunu (1)), 
IpaulHBa/IuCb Ha Me€perHOHHOH NouBe B TeEMHOHM KOMHAaTe, CHAOKeCHHOH NpPOTOU- 
MM BeEHTHJIAWHeEH Np OCBELLCHHH JIOMMHECILEHTHBIMH JIAMNaMH «KpaCHOrO»y H 
MHero» cBeTa, MOULHOCTbIO 30 BT. Kpacubie amnbl H3u1yYualoT B OONacTu 520— 
O mp (Makcumym 620—680 mp), cHHue 400—660 mu (Makcumym 46UV—540 My). 
OMHATA HMeJIa Ba OTCeKa — JIA KpaCHbIX W CHHUMX JlaMN; KarKJbI OTCeK 
JIMJICA Ha TPH KaMEPbI C Pa3sJIMYHOH HHTCHCHBHOCTbIO CBeTa, AOCTHraBUelica 
3MeLILCHHEM JlaMN Ha pa3HOH BbIcoTe (Tabu. 1). 

Ilpec6mafatoulad TemMnepaTypa BO BCex KaMepaxX BO BpeMA BbIpauluBaHusl 
wa 21—22°. Ilo 3sambicaly onbiTa npeAnonaraioch BbIPalluBaTb PacTeHHA BCe 
€MA Ha HeMpepbIBHOM OCBemLeHHH. OnHako vepes 20—25 aHel noce nosBue- 
il BCXOJOB Haualoch CKpyu4uBaHne, NoOypeHne vw ONAMaHHe HYXKHHX JIHCTbEB 
MOMKEJITEHHE CAMbIX BEPXHUHX, MOJIO[bIX, OCOOCHHO Ha KPaCHbIX JlaMMax BbICO- 
X WHTCHCHBHOCTeH. STO ABJIeHHe, MO-BHAMMOMY, ObIJIO BbISBaHO HeMpepbIB- 
IM OCBeLLeCHHeM, «COMBABIIMM» (bHJIOreHeTHYCCKH YCBOCHHbIC PHTMbI CMCHHbIX 
OBH ocBemeHHA (*), Tak Kak BbIKJIOUeHHE CBeTa Ha 6 uac. e%KELHEBHO B TE- 
HHe 2 Heeb NpekpaTHIO Ppa3sBHTHe YKa3aHHbIX ABJICHHH. 

Bexogbl Hauasiw NOABJIATbCA OJHOBPCMCHHO Kak MPH KpaCHOM, TaK H Ha 
HeM cBeTe, JpyxkKHee — TPH BbICOKHX OCBEeMLCHHOCTAX. CBeT CHHHX JlaMn 
3KO TOPMOS3HJI BbITATHBaHHe pactennh (*). B TO xe BpeMA YMeHbLIUIeHHe HHTeH- 
BHOCTH CBeTa M KpaCHbIX HW CHHUX JlaMN CNOCOOCTBOBaJIO BbITATHBaHUIO pacTe- 
H, COMpOBOxKMaBlUeMyCa YMeHbiueHHeM ux Beca (cm. puc. 1). (Jlanupie mpn- 
MeHbI vid 18-.HeEBHBIX pacTeHul.) 
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Cyxo Bec Hay3eMHOH MacCbI pacreHul Ha KpaCHbIx JIaMilax OblJI HAHBb} 
uuit yxKe mp ocpeujeHun 45-10% 9pr- cm’/cek mM Jalee MOUTH He MeHAM 
Jina cuHux mpejen He OOHapyxeH u mpu 70 - [0**>pr *¥ene/cens 

MopmupoBanne OyTOHOB Hada/lOCb OJHOBPeMeHHO MOM KpaCHbIMH M CHHM) 
jlamnamu, uepes 12 He MOce NOABJICHHA BCXOJOB. Cnycta 7 Hel MaccoB 
UBeTeHHe HaOwIOLaOCcb B KaMepaxX C BbICOKOM MHTCHCHBHOCTbIO CBeTa Kak II 
CHHUMH, TaK MW MO, KpaCHbIMH JaMlam 
C yMeHbIIeHHeM HHTCHCHBHOCTH CBe 
HaualO UWBeTCHHA ONa3IbIBalO, KOM 
CTBO I[BCTOB YMCHbIUaJOCb HW YBeJIMY 
BalaCb MPOMOJKHTEIbHOCTh IBeTeCHH 


2 
8a 4 Takum o0pa30M, CpoK 3al[BeTaHHA 
~ ; 28 —‘-WIMTEMbHOCTS 9TOrO Mpomecca pa3sJIHy¥ 
S! 7 ys JIMCb T'JlaBHbIM OOpa3s0M B CBA3H C HX 
S 
Ws TCHCHBHOCTbIO CBeTa. OJ{HaKO IIpOSB} 


OCb TaKxKe J€HCTBHE CIICKTPaJIbHOrO C 

crapa cpeta. I|BereHue Ha CHHeEM cBe 

20 3b @ BD O-WO’ye-cmYcek BCEX MHTeHCHBHOCTeH ObWIO ropa3) 

. 6oee OOMJIbHBIM, YCM Ha KpacHoM. JIy 

Puc. 1. Bec Haq3eMHOH Maccbl BOAHOrO pac- ypoxaa 6060B CBeT CHHUX JlaMn OK 
TeHHsA, mpH cunem (/) MH KpacHom (2) ocBe- 

ULeHHH 3asIcCA Take Golee OaronpuATHBIM. 4 

pes Hewemo mocie Hauasa MacCcoBO! 

WBeTeHHA B KaMepaxX KpaCHOrO CBeTa I[BeTEHHE eCLILe MPOMOMKAOCb, Ha CHHE 

Ke HavaslOcb 3aBaAsbIBaHHe O060B. COop 6o60B Npou3sBOMJICA B TPH CpoKka, I 

Mepe cospeBaHus. Ha cHHHX JIaMMlax OH HawasicAd paHbiule. OKOHYAaTeEbHO OME 

Obl CHAT Yepes 78 WHeH Noce NOABeHuA BCxOjoB. K sToMy BpemeHu cco 

MMpOBaslacb OCHOBHaA Macca ypo- 

2a, H HOBOOOpasoBaHuA O0O0B 

yxKe HE MpOUCXOAHIO, OJHAKO Ypoxkalh CeMAH Ha KpaCHbIX H CHHHX JlaMMax 


Ss) 


S 


Ta6Onunag 


HeOOIbWUaA YaCTh HX OCTABalacb C 1 bach (r). he 

e J eHHH 
3eCHOH HM Ha KpaCHbIX H Ha CHHUX eR UM he eo 
JlaMnax. Tlostomy MbI HMe€eM aH- Kpacupie JaMmbl Cnyne JlamMmbl 
Hble He MO aOCOMMOTHOMY ypO2KalO ae ey 
6060B, a CKopee MO CpaBHUTeJIb- Z es 2 Sig fs = 9! 
HOH CKOpocTH cbopMupoBaHusA OC- 7 3 a =o 3 2 ol ial 
HOBHOM HX MACCHI 3a oMmpeyesleH- = Z 5 Ags Z S FS 
HbIM CpOK WIA PasHbIX yCuOBHIi = o = a 8 5 o. 
ocBeuleHHA. Kak BUHO H3 JaH- 
HbIX TaOl. 2, K MOMEHTY CHsTHA 1 |0,70| 6 | 0,4412,58:) 4,010" 
OlbITa ypoxwKah CeMAH IPH BCex 2 0,88 6 0,14 12,435! 5.0 OR 
MHTCHCHBHOCTAX CBeTa Obl BbILLe 3 | 2,16] 7 ._}.0,30) 2,87) 77, 0am 


Ha CHHUX Jlammax. (Heccbopmu- 
poBaHHble u OmaBiuMe OOObI, KOMMYCCTBO KOTOPbIX ODIO OobUIe Ha KpacH 
cBeTe, He yU4TeHbI.) 

Ha c1a6om cBeTe CHHUX JIaMM ypoxKali CeMaAH ObI MOUTH B YeTHIPe pasa 60, 
ime, YM Ha KpaCHOM, B TO BpeMA KaK Ha CHJIbHOM CBeTe Pa3sJIM4HA COCTABIA 
oxo0 30%. Takum o6pa30M, CTeHe€Hb MOJOXKUTeMIbHOrO WeHCTBUA KOPOTKOBC 
HOBO pajualluH Ha ypoOxali CeMAH 3aBUCea OT HHTCHCHBHOCTH CcBeTa. Ocob: 
HO APKO OHA MpOABMaCb MPH MaJIbIX OCBeLLCHHOCTAX. 

OyHOBpeMeHHO C y4eTOM OpraHHYecKOH MacCCbI pacTeHHii JIA XapakTe] 
CTHKH UX COCTOAHHA ONpeleAINCh OOM HU OeNKOBbI as0T MH AKTMBHO! 
IMTOX POMOKCH a3. 

IIpu BbicokoM CosepxKaHHH a30Ta B JMCTbAX Ha OOOHX MCTOUHHKAX OC 
ICHHA MpOWeHT erO Ha CHHHX JiaMmax Obl Bbule, eM Ha KpaCHbIx (Ta6J. 
Ilo Mepe yBenw4eHHA MHTCHCHBHOCTH pajlualluM KpacHbIX HM CHHUX Ja 
KOJIH4eCTBO OOULerO a30TA HeCKOJIbKO YMeHbIIMIOCb. Cogepxanue Oemka 
KpaCHOM cCBeTe ObIO OJHHAKOBO MPH BCeX HHTCHCHBHOCTAX OCBeULeHHA. 
CHHEM 2K€ MIpPOMeHT Obl BCe BPeMA BbILe, YEM Ha KpaCHOM, HO yMeHbIIIa 
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OH YBCJIMYCHHH MHTCHCHBHOCTH pasuallau. B 3TOM OTHOWIeHHH aHHBEIe MOBTO- 
HOT y2Ke HE pas OMMCAHHbIN B MMTepatype sppekT nomomUTeMbHOrO NelicTBUA 
POTKOBOIHOBOK PalMallMH Ha Hakorenue OeKa B wuCTbAX (!,2,5,9), 

IIpencrapao0 HHTepec mpoBepuTb, KaKHM 2Ke CMOCObOM yCHJIeHHOe HaKor- 
*Hue OeIKa B JIMCThAX CKa3asl0cb Ha OenKOBOcTH cemaH. Ja aTolt nenH xo- 
INO BHIMOHEHHBIC, COSPeBIUIMe M BbICYINCHHbI€ CeMeHa aHasH3NpoBaNCch Ha 
epxKaHHe B HUX OeNKOBOrO azorTa (Tan. 4). 


Ta6auna 3 Ta6Oauna 4 
Cofepxxanve o6ulero u GenKoBoro agoTa B Comep2kaHue 6eKOBoro 
JIMCThAX (% a30Ta B CeMeHax (%) 
| A Kpacuple samnpt CuuHne Jamnbi a 
2 a) 
5 2 Kpacupre Cunne 
2 Noon, | Néeax No6ny INGenk os JaMMbI waMMbI 
4 
| 1 0,90 4,74 6,98 0,98 4 4,01 3,67 
2 Dy SO 4 70) HGS 20 1/0586 2 3,90 3,65 
3 0,70 4,67 Saris) 5,00 3 3,94 3,40 


Bonpeku oxujannio, OeNKOBOCTh CeMAH JIA CHHMX JaMIT OKa3amach JlaxKe 
€CKOJIbKO HM2Ke, UCM MIA Kpacubix. Takum oOpa30m, NoBpmienHas cnoco6- 
OCTh JIMCTbeB Ha CHHEM CBeTe K HaKOMJeHHIO GeMKOB MpuBea K yCKOpeHuio 
OpMHpoBaHHuA OoOoB u yBeMUeHHIO COME MaCcbI ypoxant, OMHaKO He OKa- 
alla MONOXKUTEIbHOrO eHCTBHA Ha GeIKOBOCTb CeMAH. 

OmnpeyeneHue akTHBHOCTH IMTOXpom- 


KCHa3bl JIMCTbEB MPOBOAMOCb B CBASH ah 

paHee yCcTaHOBJIeCHHOH B KpaTKOBpemeH- "0 

BIX ONbITaX (OTOAKTHBALMeH IHTOXpoM- 100 

KCHJa3bl KOPOTKOBOJIHOBbIMH JIydamu (‘). H 

laM Ka3aJlOCb HeOOXOJHMbIM MpocmeqHTD, 

PHBOAMT JM WiuTenbHOe Bosgelicrauve H 

OPOTKOBOJIHOBOM panallun K u3sMeHeHHIO =~ 

KTHBHOCTH 9TOM CHCTeMBI, yxKe He CBA- a 

aHHOH C KPpaTKOBPeMeHHbIM 3cpdPpeKTom (po- 

OXHMHYeCKOrO BOsOyxKTeHHA. AKTHBHOCTb Do 30. 40 50 60-0 pe-cmtber 


MTOXPOMHOH CHCTeMbI oMnpefenalach B . 

yYCNe€H3HH JIMCTbeB MaHoMeTpuyecKum me- PHC. 2. AxtHBHOcTb UnToxpomoKcnyasbi 
7 JucTbes. OGo3HaueHuA Te xe, YTO Ha 

ojiom (”) B TemHoTe. Be3 mnpn6aBieHua puc. 1 

uToxpoma C oOHnapyxKeHO HeKoTOpoe m0- 

qloujeHue cycneHsuel Og, OLHaKO NpHOaBJIeHHe IMTOXPOMA AKTHBUPOBaJIO MOrso- 

jeHHe KHCOposa B 6—7 pas. IlomyyeHo ueTKoe pa3mH4uHe B yYpPOBHe aKTHB- 

OCTH UHTOXPOMHOH CHCTeMbI WIA pacTeHH, BbIPallleHHbIX Ha KPaCHbIx 

CHHUX JIaMMax, pH BCex HHTeHCHBHOCTAX. Ha cuHux JIaMmax aKTHBHOCTb 
ce BPCMA OCTaBalacb Bille (CM. puc. 2) HM MpaKTHYeCKH He MeHAMaCb C H3Me- 
€HH€M HHTCHCHBHOCTH OCBeNLeCHHUA. OTO yKa3bIBaeT, UTO HAaCHIILeHHe PeakUHu 
BIO JLOCTHTHYTO yxKe mpu 30-10% spr-cm?/cek, uM IA MOBBILICHHOM AKTHBHOCTH 
UTOXPOMHOH CHCTeMbI PellaioOlly!o POJIb Mrpasl CNeKTPaJIbHbI COCTaB, a He 
HTCHCHBHOCTb cBeTa. Ha kKpacHOM cBeTe IIpH yBeMYeHHH MHTeCHCHBHOCTH 
AJIMallM 3AMCUEHO TaK2KE BOSPaCTaHHe AKTHBHOCTH IHTOXPOMHOH CHCTeMbI. ITO 
BJICHHeE MOXKHO OObACHHTb TEM, 4TO KPaCHble WaMMMbl CofepxalH HeOOMbUIOe 
OJIMYECTBO KOPOTKOBOJIHOBbIX syueli (*) H OHOBPpeMeHHO Cc OOMIHM yBeunye- 
M€M WHTCHCMBHOCTH OCBeIICHHA YBeJIMYNBaaCb MHTCHCHBHOCTb MOCJIeQHHX, 
TO HW MIpMBesIO K HEKOTOPOH akTHBAallMH WHTOXPOMHOM CHCTEMBI. 

CymMupys MouyueHHbIe JaHHble MOXHO CKa3aTb, YTO CBeT CHHUX JIaMMl 
KTUBUpPyer HakorvieHue Oeska B JIMCTbAX. PeakIlMA MpOABJAeTCA Apue NpH 
u3KUX OcBeuLeHHOCcTAX. IlocKobkKy 3TaA PeaKILHA BHISbIBAACb CBETOM, 3HaUHT 
Ha KaKMM-TO OOpa3oM CBx3aHa C POTOXHMHYeCKHM 3cppeKTom, KOTOPbIM HMeeT 
ACHIILCHHE TPH HH3KOH MHTCHCHBHOCTH KOPOTKOBOJIHOBbIX JIyUeH. 


ATA 


AKTHBHOCTb IUHTOXPOMHOH CHCTeMbI Oblla BbILe Y JIMCTbeB, BbIpalilel 
HbIX Ha CHHeM cBeTe. OueBuaHO, 2Ta CBOeCOOpasHaA ajlanTalwMA WHTOXPOMHO 
CHCTeMbI K YCJIOBHAM OCBEILCHHA TIpH BbIPaWlHBaHHH BOSHHKJa B pe3yJIbTal 
JWIMNTeJIbHO MpOTeKaBIeH Ha CHHeM CBeTe (OTOXHMHYECKOH PpeakuH. 

TlopeweHue IHTOXPOMHOM CHCTeMbI pH KpaCHOM H CHHeM OCBEeLLeHHH NpeCTal 
JIM€T MHTepec B CBA3H C COBPeMeCHHbIMH BO3S3PCHHAMM Ha yuacTHe WHTOX POMC 
B I[€MH OKHCJIMTCbHO-BOCCTAHOBUTeEIbHbIX peak cporocuHTesa (°). Ilo cxeny 
XHMH3Ma (OTOcHHTesa, mpeqwowenHoh A. A. HuunnopopnyeM, BO3MO2KHO 
IIPHYHHOM PasHOKAYeCTBEHHOCTH MPOAYKTOB (POTOCHHTEe3a ABJIAIOTCA H3MCHEHH 
COOTHOUWICHHA OKUCJIMTEJIbHO-BOCCTAHOBHTEJIbHbIX PeakUMH COTOCHHTe3sa B pa: 
HbIX yCJIOBHAX (°). OTH H3MCHCHHA MOFYT BbIBbIBATbCA, B YACTHOCTH, AKTHB: 
IMeH WMTOXPOMHOM CHCTEMbI KOPOTKOBOJIHOBOH paguatuen (7,!°). 

TloppimeHHad CMOCOOHOCTh pacTeHHH Ha CHHeEM CBeTe K HaKOMNJICHHIO a3 
THCTHIX COCIMHCHHH WH CHHTe3y OeIKOB MpuBea B Hallux OMbITaX K yCKOPeHH: 
co3speBaHHA HM K YBeIMYCHHIO ypoxwand CeMAH. OTCYTCTBHE MOMOKUTCbHOI 
JCHCTBUA KOPOTKOBOJIHOBOH pajualluu Ha OesIKOBOCTb C€MAH pacTeHHi eI 
pas nosTBepxfaeT MHOFOKPaTHO HaOJIIOJaBLIMHCA u B MocjeqHee BpeMA NO) 
YePKHYTbIM B OTHOLWCHHH MacM4HOCTH CemaH (1!) dbaKT, UTO XHMHYECKHH COCTE 
CeMAH B ropa3qO MeHbIeH CTemeHH NOABepxKeH KOMeCOAaHHAM TPH Pa3JIM4HBI 
BO3MeHCTBUAX, YeM OOMlad BeMYHHA ypomas. 

Tlonyyennbie JlaHHble, HaM Ka>KeTCH, MpecTaBsAIoT MHTepec WIA KOM 
rMw pacrenwi. B ecTecTBeHHbIx yCIOBHAX OOUTAHHA, B WeHO3aX H3MCHEHE 
CNeKTpaJIbHOrO COCTaBa CBeTa, HapA]y C HHTCHCMBHOCTbIO, HMeeT OCOOOE 3H: 
YeHHe JIA JIMCTbeEB DACTeHHH HHXKHUX ApPycoB. HuxHHe JMCTbA, OCOGeHE 
B 3alyleHHbIX MOCeBaX, MOyYalOoT «CPHJIbTPOBAaHHblii» CBET, OTHOCHTEJIbE 
OOorauleHHbIi KOPOTKOBOJIHOBLIMM JIy¥amu. STO OOCTOATeMbCTBO HeEOOXOLHN 
YUHTHIBATb, MOCKOJIbKY WaxKe OTHOCHTEJIbHOe H3MCHEHHE CNEKTPaJIbHOrO COCTAE 
CB€Ta OKa3bIBaeT CYILeCTBEHHOe Cnelndpuyeckoe BIMAHHeE Ha OOMeH BeLsect 
pacTeHuH, HauMHaloMeecd C H3MCHEHHA NyTel npeBpawjeHuaA yraepoya up 
(poTocuHTese. 


MuctutyT dusvonoruu pacrennit um. K. A. Tumupasesa Tloctynnao 
AxafemuH Hayk CCCP 6 IX 1958 


WHTHPOBAHHAA JIMTEPATYPA 


7 TH. WT. Bock pecemekanwl.: C. [puwuua, Pusuon. pacr., 5, B. 2 (1958 
A. ®. Knewuyu H, Pacrenne u cpet, 1954. 3 E.C. Wassin ke. Ae Sat 
vijk, Ann. Rev. Plant Physiol., Ne 7, 373 (1956). 411.C. Beauxo B; vise 
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Hokaxaygn Akagemuu nayx CCCP 
1959. Tom 124, Ns 2 


@®HSHOJOLH A PACTEHHH 


r. B. MOPYWKHH u C. B. YEPEXHAYEHKO 


ETY4HE BbIAEJIEHHA WBETOB UW H3MEHEHHE MPH3HAKOB MOJIA 
Y KYKYPY3bI 


} 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeeim 24 IX 1958) 


 OcobenHoctu copMupoBpaHusxA YreHepaTuBHBIX opraHoB pacrennii, B TOM 
(Ce WH KYKYPy3bl, CBASAHbI C AKTHBHOCTbIO JeTYYHX OPraHMyecKUX BbILeNe- 
1M, CP€AM KOTOPbIX BCTpeualorca yruieBoLOposb! (raBHbIM O6pa3om Tepneni), 
(upTbt (*',™*), cmoxwuble apuppl (1), oprauwyeckue KucsoTeI (15), anpreruay, 
ToHHI (1,14). 

Kaxibli Bu pacreHuli HW JaxKe SKOTHIDI OONAaaloT pasHbIM 3alaxoM MbIIbIbI 
COcTaBOM ra30BbIx BbIJeICHHM, B PasJIMYHOM cTeneHu BOsOyxMalOuUX MecTHK 
IH OOLoTBOpeHuH (’). 

| YBeIMYeHHE AKTHBHOCTH JeTYYHX OPPaHHYeCKUX BbIeeHH penpoxyKTuB- 
Ix OpraHOB B MOAPOTOBUTEbHbIN K WBeETeHHIO MepHOA u B Nepvod uBeTeHuA 
SHETEIbCTByeT OO AKTHBHOM YyUNaCTHH JIeTYYMX 9KCKPeTOB B cbusnosorMye- 
“ux Mpouleccax, CBASAHHBIX C Audpepenunalveli THIMMHOUHBIX H Me€CTHKOBBIX 
BETH (%). 

Hexopnespie MOXKOPMKH YJIbTpaMMKPO3IJICMCHTaMH MH PaMOaKTHBHbIMH Be- 
€CTBaMH B MepHO NOAPOTOBKH K WBeETCHHIO H3MCHAIOT KOPPe/ATHBHOe B3AHMO- 
MCTBHE OpraHOB HM MOJOBYIO CnelMalusallulo couBeTuh (1°). 

H. T. Xonognpm ormeyal cneunduyeckyio «OCHOBHY1O» peakimio pacTu- 
JIbHOTO OpraHW3Ma, CBASAHHYIO C BJIMAHHEM PaHOaKTHBHBIX BeLLeCTB, MODp- 
WIOTHYECKHE MOCJEACTBHA KOTOPOH 3aBHCAT OT pola HM BO3pacTa TKaHH, OT 
WIMUHA [PyPuX WacCTHYeCKHX MW AKTHBHbIX BelCCTB HM OT HHbIX BHEIUHUX 
BHYTPpeHHUX ycloBuH (*%). 

Cneunduyeckad peakiva pacTeHul Ha BO3fleHCTBUe PaMOaKTHBHBIX Be- 
€CTB CBA34Ha C M30NPaTeJIbHbIM HAKOMJICHHEM B PelPOJYKTMBHbIX OpraHax 
yoMa, OepuJJINA, Tava, BaHaqua, THTaHa, TaHTasla, TOPHA, WupKOHUA 
JPyrux YJibTpaMMKPOSJICMEHTOB, a TaK2K€ AKTHBHOCTbIO H XHMMYECKHM CO- 
aBOM JIeTYYHX OpraHMueckux BbiemeHnl (7,°). OcHoBbiBaacb Ha HeKOTOPbIXx 
IHHbIX COOCTBCHHbIX HaOJOAeCHHH O BJIMAHHH PalMOaKTUBHbIX BeULeCTB, MBI 
elaIv MOMbITKY YCTAHOBHTb CBA3b M@KAY AKTHBHOCTbIO JIETYYMX BbILeeHHH 
eTOB H H3MCHEHHEM TIpH3HaKOB Mosla y KkyKypy3bl (BMP-42). B nepnog use- 
HMA pacTeHHA MOMy4asH HEKOPHEBYIO NOAKOPMKYy pPaHOaKTHBHbIM THAMHHOM 
,o uCu Ha pacrenue). 

B nocnenzyrouux moxonenuax (Fj, Fo, Fs) usysanocb mocmezelicTBue palno- 
THBHOrO THA€MHHA Ha Ce€KPELHIO ATMOBHTAMHHOB H KOPPeJIATHBHOe pasBUuTHe 
MMHOUHbIX M MeCTHUHbIX COUBeTHH. PagmMepbl yYeTHbIX JeAHOK COCTABJIAIH 
mM’. OnbiTbl mpoBoqusucb B 4-KpaTHOH noBTopHoctu. JleicTBue u mocuJe- 
ACTBHE PaMOaKTHBHOTO THAMMHAa OKa3asIO PasIMYHOe BJIMAHHE Ha COOTHO- 
sHHE HW MIPHpOCT THMMHOUHbIX HW MeCTHYHBIX couBeTul (Ta6u. 1). 

Ilo npupezeHHbiM faHHbIM, JelicrBue HM NOCeLeHCTBHe padMOakTHBHOTO. 
aMUHa OKa3alO pasIMYHOe BIMAHHeE Ha [udppepeHWuaunio TIMMHOUHBIX 
nectuunbix comperuit. I[peo6magaiouyee pasBuTHe TbINMHOUHBIX COlBeTHH 
BBaIO Pe3KO@ YMCHbINeCHHe AKTHBHOCTH JI€TY4HX 9KCKPETOB OT/e/bHOrO: 
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Ta6auua 1 


Tlonopad cMeunau3allua COUBeTHH y pacTeHHli KyKypy3bl Mof BJIMAHHeM MOCJIeeHCTBH 
payMoakTHBHOrO THaMHHa 


AKTHBHOCTb JICETYYHX SKCKpe- 


Uncso coupeTuh TOB COWEeTHH, 
B rpag. reoTpon. usru6a* 


* TIo metony H. I. Xosoguoro (34). 


cousetun c 17° aaa l-ro BapnaHta flo 7° 3-ro BapHaHTa, B TO BpeMA Kak ac 
HOCTb JICETYYHX IKCKPETOB MeCTHYHbIX COMBETHH BO3pacTaJla 3aMeCTHO. 

YpenuueHne KOMMUeCTBa MeCTHUHBIX COUBeTHH (0 7 MeCTHUHbIX COINBeT 
Ha 1 TeIYMHOUHOe) CMOCOOCTBOBaIO HapaCTaHHIO AKTHBHOCTH JI€TYYHX 9K' 
KPeTOB TbIMHOUHBIX CouBeTHH Jo 50° reorponuyeckoro u3srHOa, MpHyeM aKTHI 
HOCTb 9KCKPeETOB MeCTHYHBIX COMBETHH TaK %e yBeIMYHBaacb — 10 30° rer 
Tponuyeckoro u3srvOa. 

TipupeyeHHple WaHHbIe CBUJETEJIbCTBYIOT O TOM, YTO Pa3sBUTHE THIYHHOUHC 
MeT@IKH MW MeCTHYHOrO MO"UaTKa CBAZAHbI Mex*KAy CoOOH He TOJIbKO MO CTpy! 
Type (°), HO H NO (u3sHONOrHM FOPMOHAIbHBIX ABJICHHM. 

Ucnonp3sya metog H. I. Xonoguoro — «mpopaljHBanne» MOUBeCHHOM TBI! 
Ha MOBepXHOCTH UMCTOTO CTeKJIa — Mbl YCT@HOBHJIH, 4YTO JeTyYHe IKCKPet 
TbIUMHOUHBIX COUBeETHH OTIMUaINCb Oomee MpOCTbIM XHMHYeCKHM COCTAaBC 
(yrmeBosopombl 43 UMCIa HH3UIMX YWICHOB 2%XHPHOrO psa), B TO BpeMA Ké 


| 
E BapuantT Onpita 
y nme CTHUHBIX Ha 
4 ass, Te cRanioe 4 EHH TOae TBIMHHOYHOTO nec TH4HOLPO 
2 
| 
4 | Boga (KoHTpo.tb) 4 4 A 20 | 
2 | Tuamun (0,005%) 2 — 10 oe 
3 | PamuoakruBHbId THaMHH 3 Th 27 | 
2,0 u Cu — noykopmMka | 
4 | PanqnoakTHBHbId THAaMHH — MOCJIe- 3 75) 22 | 
jeicteue B Fy 
5 | To xe B Fe a) 36 18 | 
6 |To xe B F3 7 50 20 
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Ta6naunma 2 


Koppensanna Pa3sBHTHA THIYHHOUHbIX H WeCTHYHBIX COUBeTHH H AKTHBHOCTH JICTYFHX SKCKPeT 


YcKopeHne HH 3aMeANeHHe PpasBHTHA Pe et ate ee 
COUBETHH B QHAX B rpay. reotpon. usruéa 
P Bapuanr TbINHHOUHOLTO necTHYHOrO TbISHHOYUHOTO necTHYHOrO 
ie onbita Sa SS | Se 
4 TOG POONA NY PIC) OG Wahid Ae belve | Ill} IV V | III] 1V 
4 | Bona O} O} 0), <0} 0) 0} 0} 0) 10) 30) Oly 0) Oe .0) SOO ROn | OG 
(KOHTpoOvIb) 
2 | Tuamun O; O; OF Of OF; OF OF O/4-2)+3) OF O} O;]—3/—10} 0] O | O}4-2 
(0,005 %) 
3 | Paguoaxtusu. | OF O} O|—41|—4] 0} O} O/+3)+4] 0} 0; O;/—2/—8 | 0) 0 | O43 
THaMHH 
2,0 u Cu— 
noKOpMKa 
4 |Panuoaxtusn. | 0} O}+3})+3]/+4] 0) 0) 0} O} O} O}° O} O;+7/+-144) 0} 0 |—3}—4). 
THaMHH — 
nocvieqeHcrT- 
Bue B Fy 
5 |To xe BF, | 0} O/+3/4+4)+5) 0} 0} O|—4;/—2] 0} 0} O]+8)/+42) 0} 0 |—2/—5) 
6 |To xe B Fg | Oj/+4/+4)+5]+7} 0|—1}—1|—1|—2| 0/+-2)/+-3/4+-9]+10] 0} 0 |—3/—2} 


IIpumeuanne. I—o6oco6senne usetounoli ocu, I] —noaBaenue TbIMHHOUHDIX | 
MecTHUHbIX OyropKos, II] — cMbikaHHe IBeTKOBBIX vellyH (yquMHeHMe pblbia), IV —p 
3aJIOXKUBUIMXCH YacTeH WBeTKa, V — wBeTeHue. 


AT4 


eTYYHE BbINCCHHA MECTHYHbIX COUBeTHI HMeIM uM Oomee cHOMKHBI CocTaB 
| Gomee BHICOKNe THTaTebHbIe KauecTBa (ano) 

,Pa3aMunsa B aKTHBHOCTH JeTy4nx S9KCKPeCTOB MY2KCKHX WM XKeCHCKHX COIBe- 
MH OOYCJOBJIEHbI TaKKEe PasIMYHAMH B MHTeCHCMBHOCTH HX pasBuTua (TaOn. 2). 

SamerHoe YCKOPeHHe PasBUTHA THIYMHOUHOTO COUBeTHA B BapHaHTax Cc 
“OCIIEMEMCTBHEM PaMOaKTHBHOPO THAMHHA HataJlOCb C MepHosa CMbIKaHUA UBeT- 
-OBBIX “ery (III stam). B 3-m cemeHHom noKkomeHun (F3) yckopenne pasBuTua 
PIMMHOUHOLO COUBETHA KOCTHIIO Ha 9TOM STane 7 [Hel MU COnpoBOxKaocb ycn- 


fem CeKPellMM OpraHuyecKux MeTYYHX BbieTeHnH (Ha 10° no cpaBHeHuto 
* KOHTpoveM). 


Z 


24 
a 


Puc. 1. Bersucrbie novaTKu kykypy3bl. PaquoakTuBHblit THaMuH. 1 — MO,KOpMKa; 
2—4 — Trocmemelicrpue: 2— Fy, 3— Fo, 4— Fs 


Jia MeCTHUHBIX COUBeETHM B COOTBETCTBYIONIMX BapMaHTax HaOOMaocE 
OpMOxKeHHeE pocta, KOTOPOe Hauasocb c IV 9yTana (pocT 3a10%*KHBUINXCA YacTeH 
[BeTKa) uw cocTraBaano 1—2 yua. Y nocneqHero BapnaHta (F3) TopmMoxeHne 
yocTa Hauasocb co [I sTana u compoBoxjasocb MaeHHeM aKTHBHOCTH JeTy- 
MX 9KCKpeTOB Ha 4—5° no CpaBHeHulo Cc KOHTpONeM. Pasnuyua B Aucdpcdepex- 
[Mallu COUBeTHH OKa3aJIH BJIMAHME Ha COCTaB YJIbTPAMHKPOICMCHTOB H a30- 
MCTbIX OCHOBaHHH HYKJI€HHOBBIX KuCsOT (°), MpHuemM Hapyuimsca u dusnoso- 
WUeCKHM rpalueHT nomapHoctu (?,°*). 

TopMoxKeHHe poOcTa MeCTHUHbIX COMBeTHH, OCOOeCHHO B 6-M BapHaHTe, CO- 
[POBO*KMalOCb MOABCHHEM YKOPOUCHHbIX BETBHCTLIX OUaTKOB (puc. 1). 
7 OCHOBaHHA WeHTpabHOrO (riaBHOrO) MOUaTKa pacnowiaraucb oT 2 Wo 7 
OKOBbIX (MOG6aBOUHHIX) MOUATKOB, MMCIOULUX Pa3sJIMUHYIO BEIMYHHY HW He BIIOHe 
(paBuibHy1o (bopmy. KomuuecTBO BeTBHCTHIX WOUATKOB ObLIO TeM OOJIbIIe, 
€M OOJIbUIe MeCTHYHDIX COUBeETHH MPHXOAMNOCb Ha OHO THluMHOUHOe. B 6-m 
apuaHre OMbITa KOMMUeCTBO NeCTHUMBIX COMUBeTHH Ha | THYMHOUHOe LocTHTaso 7 
ra6. 1), uro cooTBeTcTBOBaJIO Kpalinell cCreneHu BeETBUCTOCTH MOuaTKa (TAO. 3). 
3 9TOM BapHaHTe HaGwOanach TakxKe€ MAKCHM@JIbHaA AKTHBHOCTb JIeTYYUX 
KCKPeTOB KaK Me€CTHUHOFO, TAK M THIYHHOUHOFO COMBeTHA. 

B weryunx Bpigenenuax, mo K. A. Tumupsasesy ('”), Mbl QOJDKHbI BHeTb 
YeHb COBEPUICHHbIC MpPHCMOCOOJeHHA WBeTKa JIA MePpeCKPeCTHOFO OMJIOOTBO- 
enna. B npegcrapnenun JInnues (°), Taase (*) mocpeycTBoM CeMeHHOH aypbi 
aura halitus) mbwiuHKa OCyMeCTBAAeT CBOIO NMOOByIO (PyHKUMIO, WelcTBys 
a paccrosuun. Tiapnyro momp3y BeHunKa H. I’pio (4) Bue B TOM, 4TO seme- 
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Ta6Ouaunna 3 


Buuanve nocaeyeucTBua PpafHoakTHBHOrO THaMMHa Ha BeETBHCTOCTb MOYUATKOB 


UucsO BETBUCTbIX NOUATKOB Ha Uncs0 3€pHOBOK B 
pacTenun, % nouatTKax 

5 BapuauTpl 
o1 4 5 >5 | uentpasb- 
3 BeTsBeli| peTBeli| BeTBeli] BeTBeli| BeTBet Hb GoKoBbie 
4 Boga (KOHTpoub) 0 0 0 0 0) 420 0. 
2 TuamuH(0,005%) 5) 0 10 0 0 455 80 
3 PafvoakTHBH. THaMHH 

2,0 wCu — nosKopmMKa bi) 15 0 0) 0 440 120 
4 PayqnoakTHBH. THAMHH — 

nocyvienelicTBue B Fy 5) 5) 10 0 0) 400 148. 
53 To we B Fe 10 5 42 2 8 350 472 
6 To xe B Fs 2 8 4 5s 20 300 467 


CTKH CilyKaT [WIA BbieieHHA HavOomee seTyuux BemectB. MccneqoBann 
H. I. Xosoguoro (!47"), B ormuune oT HaOOReHHH Apyrux aBTopos, conpr 
BOXKaJIHCb KOJIMUCCTBCHHbIM MW Ka¥eCTBCHHbIM YUETOM BO3JYUIHbIX BHTAMHHO 
HW MOJOKMNIH Hayao HOBOH OTpaCJIH Cu3HONOrMH TOPMOHAJIbHbIX SABJICHME 
TlonyuenHpie HaMu qbakTbl NOLTBepxKMaloT 3HaYeHHeE eTyYMX OPaHHyecKy 
BbIQeCICHHH WIA MOMOBOH CnelnalHusalnu COUBeTHH y KYyKypy3bl, a TaKk# 
Jin MOpdouorMuecKHX B3AaNMOOTHOWWICHHH B CHCTe€Me CJIOMKHAA MeTEIKA - 
KUCTb — KOIOC — MouaTOK. 


Tlocrynnao: 
timVe lO 


UHMTHMPOBAHHAA JIMTEPATYPA 
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okaage Akanemun uayr CCCP 
1959. Tom 124, Ni 2 


IKCHEPHMEAT AJIBHAA MOPPOJIOIH fl 


A. HW. BYXOHOBA 


PEIIAPATMBHbIE TIPOWECCbI B KO)KE MOJIOJIbIX COBAK 
MPH BBEJEHHH KOPTH30HA HW FOPMOHAJIbBHOrO HAYAJIA 
KOPbI HAXNOWEGHHKA 


(IT pedcmaeaeno akxademuxom H. H. Axuukoeoim 26 IX 1958) 


QOKCIEPHMeCHTaJIbHBIMH VCCsIeOBaHHAMM yCTaHOBJeHO yrHeTalollee BMMAHHE 

<opTusona H AK TI wa akTHBHOCTb KJI@TOK Me3eHXHMHOrO MpOuMCcXoxKJeHuA u 
pusvosoruyecky!0 MpOHKUAeMOCTb pa3JIMYHbIX 2KMBOTHBIX MemMOpaH (1,°,%); npH 
9TOM J\/lH KPOBH THMMUHbIM ABJICTCA YMeHbIUCHHe KOJIMUeCTBA JIMM(POLLMTOB H 
203HHOHIOB, HapAY C NOBbILeHHeEM 4YHCNa HeTpoduuos (5,’,14). 
Hac wutepecoBasl Bompoc, B KaKOM Mepe XapaKTepHoe BJ4tHHe Ha3BaHHbIx 
“OPMOHOB Ha 2JICMCHTbI COCAHHUTeJIbHOH TKAaHH peavlM3yeTcA “ xoje BoccTa- 
JOBJICHHA MOBPexKAeCHHOrO KOXKHOrO MOKPOBa HM BOCMAJIMTeIbioh pean. pa3- 
3EPTHIBAIOMeHCA B HavaJIbHOH MepHoO penapaTHBHoro mpolecca. "19 o6ecne- 
GeHHA MAKCUMAJIbHOM OJHOPOAHOCTH OOWIHX YCJIOBHH MpH MpOBeeHHH MbITOB 
MbI HCNOb30BaIH 21 MomOMOrO WeHKa YeTbIpex mometos (4,5,6 u 6 ocv Gen). 
JKCIEPHMEHTbI Ha MOJIOj[bIX 2KMBOTHbIX MOSBOJIAM HaGMOLaTb peakUMIO opra- 
iM3Ma Ha BBOJMMbIe TOPMOHaJIbHbIe MpelapaTbl B YCJIOBHAX HMHTCHCHBHOTO 
90CTa, B MepHO, Kora MOMOBOM TOPMOH elle He OKa3bIBaeT CBOerO Cnewupu4e- 
“KOrO BJIMAHMA Ha AKTHBHOCTb KJeTOK C caroluTapHor dyHKuuen (*). Kaan 
IOMET, COOTBETCTBEHHO yCJIOBHAM SKCHepHMeHTa, WelucA Ha TpH uacTu. Ha 
HeHKaX OHOrO H3 MOMETOB ONbIT Obl MpOBeeH Bax HI. 

Beero 6bl10 NpOBeeHO NATH OMbITOB: Ba OMbITa Ha 20—22-HEBHBIX ULeH- 
‘ax, pH cpeguem sBece 1009 uw 1170 r; apa onpita na 40—42-nHeBHBIX WLeHKaX, 
spemHu Bec 1320 r, uw ofuH onbiT Ha 60—62-HeBHDIX WeCHKaX MpH cpelHem 
sece 2530 u 2540 r. HanOosee Mowogble WleEHKH MpOoMKaIM YaCTHYHO BCKapM- 
IMBaTbCA MATeCPHHCKHM MOJIOKOM, CTaplIMe HaXxOJWJIMCb Ha CaMOCTOATeCJIbHOM 
TuTauuuH. Bce xMBOTHbIe COsepxKaHCb B JIETHAX JOMHKax. OrpullaTeibHaa 
remmepaTypa B 3HMHHX YCJIOBHAX ABMIAIACb JOMOJHUTebHbIM CakTOpOM, 
SIOCOOCTBOBAaBLUHM YCHJICHHIO peaKI[HH OpraHH3Ma Ha POPMOHAJIbHbIe BJIMAHHA. 

B mepppix Tpex onbirax yCJIOBHA SKCIeCPHMeHTaIbHOTO BO3eHCTBHA ObwIn 
MHAKOBbIMH; CyTOUHAA 03a BBOuMOrO KOpTH3OHA cocTaBAaia 20 mr, AKTT 
20 eMHUL, Ha 2KMBOTHOe *. IIpenapaTbI BBOAMJIN JBaxKbI B J€Hb — YTPOM H Be- 
1€pOM, B OHH HM TE XK UaChI; B MePBbIX OMbITAX MPOMOMKUTeCIbHOCTbh BBCACHHA 
paBHsaiacb 10 qHaM. B gByx moceqHUX OMbITAaX JoOsbl MpenapaToB OblIM yBe- 
IMUCHbI BIBOe, A MPOMOKHTEIbHOCTh OMBITOB Oplia yBeuyena QO 14 quel. 
30 Bcex ombiTax, Yepe3 3 JHA OT Havala BBeeHHA MpelapaToB, y Kaxoro 
I€HKa C CMHHHO-OOKOBOM MOBePpXHOCTH Tesla yaAJICH KBapaTHbIM JIOCKYT 
<OKH (2,0X2,5 cm). 

Ha moBepxHOCTb paHbl HakJlaybIBalacb CTePHJIbHad Ba3seIHHOBaA NOBA3KA. 
3a3CIHHOBAA MOBA3KA CO3aeT yCIOBHA, MO3BONAMIOMIHe OpaTb OTMeYaTKH pa- 
feBoro 2KCCyaTa B TeYeHHeE MpOMOMKUTeMbHOrO BPeMeHH AO SNMTeIH3alHH 


* Koptu3oH — Cortisone Roussel injectable. AKTIT — JlenuurpagcKoro mMsacoKom6u Hata 
im. C. M. Kupora, cepna 204. Uacrs AKTI c mposonrmpoBaHHbIM LeHcTBHeM Obl1a 1O6e3HO Mmpe- 
locrapieHa Ham WM. A. OckuHHbIM, 3a JTO MBI BECbMa IIPH3HATCJIbHEI. 
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panbt. IIpu BaseuIHHOBbIX MOBASKAaX He MPOUCXOLMT OOpasoBanuA CTpyna u Hi 
HaOsOaeTCA BpPaCTaHUA ZIIMTeIMAIbHOrO KJIMHA Mex*K/ly CTPpyNOM HM MOJO]O} 
COCMMHHTebHOH TKAHbIO. YTpeHHee BBeeHHe MpelapaTOB MPOnsSBOAHIOC! 
pceryla 3a 4 vaca WO B3ATHA OYepenHoro oTNeyaTKa. IlepHoquuecKH OHH pa: 
B cyTKn (yepes 8, 24, 48 u 72 uaca) Opamucb oTMeYaTKH PpaHeBOrO OTe AeMOr’ 
¢ nopepxHoctn paubl. Ilepwoqmuecku MpOu3sBOLNaCb 3aPHCOBKa apeaJlOB OT 
KpbITOH paHbI. C wacTyneHvem anuTenusatuu (4epes 10—12 AHen nocne Ha 
HeceHnaA fedeKTa) H3 KpaeB paHbl UCCeKAaIMCb HeOO/bIIMe YYaCTKH MOJOAbD 
M moswexkaulux TKaHeH WIA TH 
cTosornyeckoro u3syyeHusa. Mero 
ISIE MG DANO ORO) IEEE 12 JMKM WATOMOrMYeCKOH HM PHCTOIO 
ruyeckoH OOpaOoTKH ObWIn yx 


Ta6munma 1 


Bec *KHBOTHO- 


, ss) 
ms i 
o = . 
ae 3 3 a HEOMHOKpaTHO onucaHb (*, 8) 
HE eg S OrmeTHuM JIMUIb, 4YTO WIA cbuKca 
Cepua g é i S i WMH OTMe4YaTKOB MbI HCMOJIb30Ba 
iG, ta ‘3 
ze | §& i Sees JIM He TOMbKO STHJOBbIH, HO | 
n6 | a6 2KHEOTHOTO MeTHJIOBbIH CIHPT. 


I[utTo-rucToulorMyueckve JaHHbl 
Kontpombe | 11501| 4735" |022) 54501) |} 5199 00 9KCHePUMeHRayIbHOH 5 DAnEais 
Koptuson | 1185 | 1425 | 14,9) 253 | 9107 COMocTaBaan Cc Oonee oOmuM 
AKTI 4175. \ 1408-184, 3. i284 | 5632 U3MC€HCHHAMH KaK B pocTe opra 

HH3Ma, TaK H COCTOAHHH pad, 
BHYyTpeHHux opraHos. IlocmenHue aHHbIe ABWJIMCb, KpOMe TOFO, CyIe 
CTBCHHbIM KPHTepHeM IPH OWeHKe AKTHBHOCTH HCIOJIbSOBaHHbIX HaMH Cepv 
TOPMOHAJIbHBIX MpenapaTos. B TaO. 1 npuBemenbl Takue WaHHble AIA YeTBEP 
Toro onbita (03a KopTusoHa 40 mr, AKTIT 40 equuun, npolxomxKuTembHOCT 
BBeleHua 14 jHelt). 

Bec nogOnbITHbIX ULCHKOB Tepe HadaJIOM BBeCHHA MpenapaToB Obi npr 
MepHO TaKHM Ke, KaK H B KOHTpOJl€, HO K KOHIy OMbITa BeC TeX 2Ke WLCHKO 
OKa3aJICA MCHbIUe, UTO YKa3bIBaJIO Ha CYULeECTBeEHHOe OTCTAaBaHHe OT KOHTPOMS 
Ilpu BCKpbITHH 2XHBOTHBIX, NOJYYaBLUVX KOPTH3OH, OOpaTHia Ha CeOA BHUMAHH 
runepTpodupopanHad vu OleqHasd neyenb. B oOeuxX ONbITHDIX CeEpHAX MPOM3OLWI 
3HAUHTeIbHaA peLyKUMA JIMMPONAHbIX OpraHoB. Bec HaynoueuHbix «Kee 
YMeHbIUHICA NOX BJIMAHHeEM KOPTH30HA HM Pe38KO YBeJHYNICA NpH BBeeHH 
AKTI. Anasorwunbie pesybTaTbl OblIN MOyYeHb! B OMbITaX Ha Apyrux Tpe 
MOMeTaX ILCHKOB C H€KOTOPOM pasHHel B aOCOJIOTHBIX Wudpax B CBA3H C HHO 
TIpOMOKAUTEbHOCTHIO OMbITa H JLOSHPOBKaMH TpenaparTos. 

SaxKuBJICHHe PpaH Y MOOMBITHBIX LLCHKOB OTCTABaJIO OT HOPM, OCOGEHHO B yc 
JIOBHAX BBeJCHHA KOPTH30HA, B TeCYCHHE MPOMOJKUTEMbHOFO BPeMeHH, HO | 
OobueH Mepe OHO BBIABHIOCh Yepes 6—8 Heli Nocle HaHeceHna pa 
(cM. Ta6. 2). 


Ta6mnma 2 


Apeadl OTKpbITOH paHeBoli MOBepXHOCTH B KB. MHJJIMMeTpax 


Bpema nocyie HaHeCe€HHA paubl 


Cepua 
0 & WHA 6 qHeH 8 qHelt 10 quHelt 44 quel 
KoHTpOulb 625 459 875 158 114 50 
Kopru30n 625 650 582 293 145 143 
AKTI 625 | 564 586 228... |... 125 gs} 


CpaBuutetbHoe w8y4YeHHe OTMeYaTKOB paHeBOro 9SKCCYLaTa MOKa3bIBae’ 
uTO yxKe Yepes 8 Uac. B OOMACTH MOBPEXeHHA OTMCUAIOTCH H3MCHCHUA B Mposl 
ACHHH BOCMAIMTeIbHOrO TpoOlecca y YUBOTHHIX, MOMYYaBIUHX TOPMOHAJIbHb 
mpenapatsi (Ta6u. 3). | 
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Puc. 1. Muxpodoto keToK oTMeuaTKa paHeBoro 9KCCYaTa. @ — KOHTPOJIb 

(1 nomu6nact uv 3 MuKpotbara c KOMMAaKTHOH WuToMIa3Mol); 6 — mpH BBe- 

eHHH KopTu30Ha (6 pa36yxWIMx MakpotharoB Cc BakYyOJH3HPOBaHHO WH- 
TONMA3MOH UH LbIpuaTbIM saaqpom). 1400 x 


Puc. 2. [pavyalMoHHad TKaHb B 30HE BePTHKAaJIbHbIX COCyJOB: @ — KOHT- 
pomb; 6, 6 — Mpa BBeeHHH KOpTH30HAa. 240 X 


Puc. 3. Bepxuuii pay’ — KouTpoub, yepes 10 AHeH Mocue HaHeceHHA 

panpl. Hwxkxnit pay — BBeeHHe KOPTH30HA, TOT KE CPOK. a — 

NoBepXHOCTHbIi ClOli TpakyIAUMOHHOM TKaHH (240 X); 6 — TomMHa 

macta Momogoro asnuTemua (480%); 6 — 30Ha OPOrOBeHHA B MOJIO- 
mom suutemun (600 x) 


JIAH, tT. 124, Ne 2, Byxonoga 


Bo Bcex ombirax M BO BCe CpOKH HCCAeAOBaHUA B OTMeEYaTKaX KOHTPOJIbHbIX 
30THBIX HaOJNOalOCb AKTHBHOe BbICeleHue HeliTporuuion. OyHOBpeMeHHO 
MMCXOAMIIO OOee HHTCHCHBHOe BbICeeHHe, MOcTeneHHOe BbISPeBaHHe MOVJIH- 
CTOB H NpeBpallleHue UX B MaKpodaru, HauOouee BbIpaxenHoe uepes 24 aca. 
<, Hapsly C OOJIbINMM KOJIMUeCTBOM Helitpodusi0B B OTMeYaTKaX (pu moycuete 
0 mouIAX 3peHHA MuKpocKona) BcTpeyaetca no 20 nomnOmacToR u 35 (barouu- 
yloulux Makpodaros. IlonuOaactbl umeior oKpyroe win 6O6OBH_HOe UE- 
CHBHO OKpallleHHOe APO u HEOOMbUIOe KOJIMUECTBO TOMOFeHHOM IHTOMIa3MbI. 
{uTONMIAasMe MaKpOdaroB NOABJAIOT- 
CBETJIbIC HEOOIbIUHE BAKYONM HU 3a- 
4eCHHbI€ HHOPOHbIe YaCTHIbI (puc. KoanyectBo KeToK B paHeBom oTyeasemom 
B MpOTHBonoloxHOCTh 3TOMY, Y (RM ae Solis) 


Ta6Onuna 3 


BOTHEIX, NOJY4UaBLINX KOPTH380OH, B Bpema nocne Hanecenusa pant 
IBbIM 2K CPOK B3ATHA OTNeYATKOB Cit 

KO YMCHbIUNaeTCAH KOJIHYCCTBO BbICe- 8 uac, |24 4aca.| 48 uac.|72 uaca 
sIIMXCH HeHTpoduso0B, HaOsoqaerca 


\WHTCJIbHO€ YMeCHbINeHHe UHCa o- 


WlaCTOB HW 3aMejISeTCA UX MpeBpa- Hetttpoduapn 

due B Makpodaru. IIpu BBeleHun Koutpo. 744 917 } 842 | 844 
TY taxxe 3aqepxuBaetca Bbicene- Kopru3on 319 | 586 | 538 | 746 
> KI€TOK B OOaCTb noBpexkjenua, AKIT 412 | 708 | 676 | 578 
93TO MpPOABJIAeTCA B MeHbIUeH cTene- Makpogarn 

4eM Npu KOPTH3OHE. KouTpouib 10 oD = ras 
IIpH mMuKpockonnyeckoMm u3y¥eHHu  Kopru3on 3 24 = a 
(eUaTKOB OT IL€HKOB, modyyapuux AKIT 9 15 = oa 


TH3OH, HaOoaeTca HAaOyxaHnue, Ba- 7 

PHYMeCYUaHHe. TIpouepx O3HayvaeT 
MZANA HM paspywieHHe MaKpOa- — oreyrerpue panubix. 
(pue. 16). Ananornuupie n3MeHeHuA 
<podaroB HMeIOT MecTO wu pH BBexeHHH AKTI, Ho onW MenHee BbIpaxKeHB. 
Hlasbuehiuee pa3sBuTue BOCMaIMTeIbHOH peakiluu B OOacTH NOBpexKeHus 
pes 48 nu 72 uaca) xapaKTepu3yeTcA B KOHTPOJI€ HEKOTOPbIM yMCHbIIeHHeM 
eEJICHHA H WMHTCHCHBHBIM (PU3HOJIOrHYeCKHM PacnaloM HeliTpoduoB. Y xu- 
HbIX, NowyuaBuinx KOpTH30H nu AKTT, yruerenne BbiceneHunA HeliTpoduso0B 
aOeBaeT, HW YNCO STUX KNeETOK MpHONMxKaeTCA K HOpMe. B oTmeuaTKax pa- 
Oro 9KCCyaTa MOONbITHDIX ULEHKOB TrHuNnepcerMeHTalHA Aep HeliTpoduso0B 
yarkeHa CclaOO, H B 3TOM OTHOIICHHH HMeeTCH 3HAYHTEJIbHOe OTIMUNE OT Ha- 
X MpeAbityuux HaOmoLeHHH Ha OembIx Kpbicax (*). 
HM3yyenue MUKpOcTpyKTypbl Ononcnuu B KOHTpoOe, B3ATHIX Yepes 10 He 
Jie HaHeceHua JedbeKTa, NoKasalo HaMdHe LuddepenHwnpoBaHHonK panys- 
HHHOH TKAHH, B KOTOPOH OTYETMBO Pa3sJINYaIOTCA TPH OCHOBHBIX CJIOA: JleH- 
HTapHO-HEKPOTHYeCKHH, CMON C BePTHKA/IbHO OPHeCHTHPOBAHHbIMH MeJIKHMH 
ylamu u Oonee rayOokul COM TOpH30HTaIbHO HaCanBatouluxca duOpo- 
cTos (°). JleikOUNTapHO-HeKPOTHYeECKHH CON Y KOHTPOJIbHBIX WLCHKOB Cosep- 
> OOJIbIIOE KOMMUCCTBO HEliTPOPuJIOB B CeTH BOJOKOH PuOpuHaA. Coli BepTH- 
bHBIX COCYNOB OTMHYAeTCA 3HAUHTEIbHOM TOJMLMHOK, JocTuran y Hallux 
30THbIX B CpeyHem 760 }! uw cosepxKUT MHOFO aMopdHOrO mpomMexkyTOUHOrO 
e€CTBa, B KOTOPOM PaBHOMEPHO, JOBOJbHO PeAKO pacnouOxXeHb! (uO pooacTHl 
HOPOLNThI; B HEM Ke OTMeUaeTCA MpUCyTCTBHeE HEHTpOduJOB, JMMPOUMTOUT- 
 KJIETOK HW KPYMHbIX OMHOAepHbIX NOMMONacToB (puc. 2a). Buayasme PuOpo- 
CTHUCCKHE KJICETKH OPHeCHTUPYIOTCA BOMb COCYOB, 3aTEM OHH IIPHHHMAIOT 
9€ pacnooxweHne. HanOonee rayOoko cduOpoOmacTHyeckue KETKH pacnona- 
TCA YK MepleHIHKyJAPHO NO OTHOMEHHIO K COCyaM, OHH BbITAHBAIOTCH, 
aT pbIXJlO, HaClauBascbh Apyr Ha pyra, Mex/y HUMH UMeeTCH amopdHoe 
MEX%KYTOUHOE BeULeECTBO C TOHKHMH KOJIJIareHOBbIMH BOJIOKOHILaMH. 
lo BuMAHHeM KOpTH30Ha HaOIOMaIOTCA HapylleHux B CopMupoBaHuH 
1yJIAUMOHHOH TKaHH. IIpu BusyaJIbHOM HaOJNOXeHUM OTKPbITaA NOBEPXHOCTb 
b| HEPOBHaA, TpanyJIAWMH MeHee COUHBI, UCM B KOHTpOUe, UH (pparmMeHTupo- 
1 (puc. 3a). YeenuuuBaetca WU YMVJIOTHACTCH JCHKOWNTAapHO-HeKPOTHUCCKHH 
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COM, OMHOBPeMeHHO C 9STHM YMCHbIUAaeTCA COM BEPTHKAIbHbIX COCYOB (B cp 
Hem 390 1), KOTOpbIM y OTJ@JIbHbIX 2KMBOTHbIX MO2KET OBIT BOBCE HE Bbipay 
(puc. 26,6,). W@n6poOmacTuyecKkue KJICTKH CHJIbHO YIJIOWaOTCA HM BBITS 
BalOTCA, KOJIMYECTBO aMOopdHOorO MmpomMexkyTOUHOrO BellecTBa YyMeHbiUaer 
B OOJIbINOM KOJIMUCCTBE MpeCTaBJICHbI TOJICTbIC KOJJIareHOBbIe BOJIOKHA, 3 
YATeIbHO paspacTaeTcHd M NOJHMMaeTCA BbILe COM TOPH3OHTaIbHO Hacil 
Balol4uxcA PuOpobmactTosw (1°). B aTOM coe peakKUMA HeHTPOPHIbHbIX Neh 
IMTOB CHHKeHa, KOJIMUeCTBO HX YMeHbINeHO. Y MOMOMbITHbIX ILCHKOB HHO! 
OTMCUaeTCA YBCIMYCHHE UNCa CEfMeHTOB B Apax HeHTpoduioB, HaxOWAUM 
B paHyJIAMMOHHOM TKaHU, HO pa3Hulla C KOHTPOJIeM BCe Ke HE ABJIAETCA Moc 
BepHOH. 

Ilo BAMAHMeM KOPTH30HA M3MeHACTCA Mpollecc sMuTeIM3aluu paHbl. B 1 
JIOMOM SMMTeEMMM KOHTPOJbHbIX YKMBOTHDIX, HAMOJ3aIOUleEM TOJICTbIM TMuacre 
XOPOIIO BLIABJIAIOTCA KJIETKM 3CPHUCTOFO C/IOA C YETKO BbIPaKCHHbIMH 3epHa 
KepaTOrMaHHa MW OTHOCHTeIbHO ee cia6o pa3BHTOH 30HOM oporoBer 
(puce. 36, 6). 

Y °KMBOTHBIX, MOJYYaBLUMX KOPTH3OH, SMMTeIMAIbHbIM MacT B MOorpaM 
HOH C MeCTOM NOBpexKeHHA OOaCTH TOHbIIe, YEM B KOHTpoule. Tak, ecar 
KOHTPOJIbHOM 9MepMuce HacunTpIBaeTca 10—12 cnoeB KmeTOK, TO OX BAI 
HHMeM KOPTH30HA 4HC/IO HX yMeHbIUaeTcA TO 6—7. Monoxoh 2nuTeIMAa/IbH 
KJIMH TakyKe TOHbIWe (puc. 36), 3epHucTEI co B HeM BOOOMe He BbIPax 
Tak KaK IWHMOBaTbIeC KICTKH HeMOCpesCTBeEHHO MpeoOpasyloTca B TOHKHE 6, 
CTAULHM COU, MepexOAAMLHH B 30HY MOMHOFO OPOroBeHHA, KOTOPAaA axe B} 
JIOMOM SIMMTeCMAaNbHOM KJIMHE JOCTHraeT OTHOCHTe/IbHO OOJ/IbUIMX pa3Mef 
(puc. 3e). [lpn speqenun AKTIT Takxe u3mMeHaerca HOpMasbHOe TeueHue B 
CTAHOBHTEJIbHbIX MPOleccoB, XOTA 9TO claOee MPpOABHJIOCb B CpaBHeHHH C x 
BOTHBIMH, TOJIYYaBUIMMH KOPTH3OH. 

Ilogpoqa MTOrH NOJyYeHHbIM JaHHbIM CeLyeT OTMETHTb, YTO B YCOBH 
BBeqeHuA KOpTH30Ha H AKTI u3mensiotca mopdomormueckuve KOMNOHeH 
BOCHAIMTCIbHOH PeaKIMH M HavaJIbHbIe STaMbl pereHepallun TKaHeli. 3am 
AACTCA BbICEMCHHE HEMTPOPHOB B OOACTh NOBP@KNCHHA, XOTA B MA3KAX KPC 
OT TEX 2K *KMBOTHBIX HaO/IOMaeTCA YBeIMYeHHE HNCa HEATpPOPHOB npu yMe! 
MeHHH KONMUeCTBA MuMolWTOB. OOa TOpMOHaJIbHBIX MpenapaTa Hapyula 
(POpMHpOBaHHe TpanyAWHOHHOH TKAaHM, YCKOpsIOT ee pasBHTHe u CTapeE 
H MpeoOpasoBaHHe B YIVIOTHEHHYI0 COCAMHHTEIbHYIO TKaHb C Upe3sMepHO p. 
BUTbIMH KOJIarCHOBbIMA CTpyKTYPaMu; H3MeHAIOT DuddpepenupoBKy Mol 
SMMTCIMAIbHOrO TWlacTa, CTHMYJMpyA Mpolecchr mpexZeBpemMennoro uv 4p 
MepHoro OporoBeHHa. 


Bopouexkckuit rocyapcTBeHHbiit Tlocrynuao 
MeMUMHCKHH HHCTHTYT 2 VII 1958 
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Hornage Arkayemun nayr CCCP 
1959. Tom 124, Ne 2 


IKCHEPHMEHT AJIBHAA MOP@OJIOrH A 
A. A. BOATKEBHY 


EAKUMA SAPPYMMHHOrFO Y3JIA HA TOPMOHAJIBHOE HAYAJIO 
KOPbI HAXNOWEGHHKA 


(ITpedcmaeaeno axademuxom H. H. Axnuuxoesim 26 IX 1958) 


COBOKyMHOCTb NepequeH BoM runocdusa, KOpbi HaMoVeYHUKOB U4 JHMOu]- 
X OpraHOB, KOHTPOJIMpyeMaA HePBHOM CHCTeMOH, COCTaBJIAeT BarxKHel1ee 
2HO, CYLI€CTBCHHbIM KOMMOHeEHT B MOpdO-cbyHKWMOHaIbHO OCHOBe MpHcHo- 
MTCIbHBIX PeakituH Opranusma (°, °, 7°). IIpw HeoObmHbix no xapaxTepy 
MHTCHCMBHOCTH BO3SeCHCTBHAX B OpraHH3Me BOSHUKaeT (usnouoruuecKkoe 
STOAHHE «“HaNPAKeHHA», MPH KOTOPOM B Tunodpu3e ycuiMBaeTca cekpellua 
IMOHA, CTHMYJIMpyloulero PYHKIWIO HaANOUeYHHKOB, YTO MPHBOANT K OBICT- 
vy oOoraujenMio OpraHu3Ma KopTuKocTepouyamu (°, 14, 2°). B stux ycnoBusx, 
PAaKXKE MPH IKCMEPHMEHTAJIbHOM BBCACHHH B OPlaHH3M HOPMAJIbHOrO XKHBOT- 
ro Kopru3oHa win AKTIT ymenbusaiorca B pasmMepax Bce suMcbonHbIe op- 
bl, IPH ABJICHHAX Pe3skOrO yrHeTeHHA MposuPepaTuBHbIX MpoteccoB u pa3- 
meHHH JuMpowuTow (17, 1°, 1%). Wupomonuna umconquoii TKaHH BeCbMa 
1WHTEIbHO MPOABJIAeCTCH Y MCJIKHX JaOOPpaTOPHbIxX *KMBOTHDIX (’, 1”), 
Pa3eAA W3BeCTHbIC COMHCHHA OTHOCHTeIbHO TOPMOHAaJIbHOH (byHKIMH 
‘pyfauHHoro y3sia — thymus (?, 3, 1*),— mpl, BMecTe c TeM, He HMCKIOUaH 
3MOXKHOCTH OOHAPYXKUTb B JIMMPOHHOM OpraHe, pe3KO H3MEHAIONLEMCA TON 
AAHHMEM YOPMOHOB KOPpbl HaMO4UeUHHKa, MMKPOCTPyKTypHbIe Mpu3sHaKu 
SOaraeMOro HEKOTOPbIMH aBTOpaMH MHKpeTopHoro mpouecca. Jlaxe npu 
OM JLOIYIeHHH He CJIeOBasIO HUTHOPHpPOBaTb TOO, 4TO peakWHA 3arpyAHH- 
‘O y3la Ha KOPTHKOCTepOHAbl HMeeT XapaKTep, HICHTHUHBIM peakWHU JIUM- 
‘MUeCKHX Y3JI0B HM CemeseHKH. Mpl oOpaTusiH BHHMaHHe Ha H3BeCTHbIe BUJO- 
> pasM4HA B OOBEME JIMMPONALIX OpraHoOB, H OCOOeHHO 3arpyMHHOrO yaa. 
HM BbIOOpe OOBeEKTA MCCCLOBAHHA MbI OCTAHOBHJIMCb Ha MOJIOQbIX UWLeHKaX, 
KOJIbKY Y HUX 3arpyAHHHbIM y3e uMeeT HaHOoulee KPyIHble OTHOCHTEJIbHbIC 
Mepbl 110 CpaBHeHHIO C ApyrHMH %KHBOTHBIMH. HanoMHHM, YTO MMeHHO y 
1KOB yylaleHHe 3arpyAHHHOrO y3ula COMmpoBomyaeTcA pAOM Tpoduyeckux 
CTpOlcTB, 4TO TakKxKe MOIIO ABHTbCA HEKOTOPbIM aPlryMeHTOM B IMIOJb3y 
(peTOPHOH (yHKUWMH 2TOrO MHMpouAHOrO oprana. 

Jia oGecneyeHua WMeHTHYHOCTH CPusHOOrMYeCKHX YCJIOBHH Mbl HCMOJIb- 
aJIM HECKOJIbKO TIOMeTOB MOJIOAbIX ILCHKOB TaKHM OOpa30M, 4TO 4aCTb UeH- 
_KaxKoro momera Mouydala TOpMOHaIbHble MpenapaThl, ApyradA xe WacTb 
alaCb KOHTpouiemM. B pe3ysIbTaTe 9KCMePpHMeHTOB MbI pacmoularasM MatTe- 
wom oT 26 ULeHKOB, H3 KOTOPbIX 9 NOMyYaIM HHbeKUMM KOpTH30Ha, 10 — 
TT u 7 — ne nosmyyaau mpemaparos (KouTpovib). [1poqomKuTeibHOCTb BBe- 
HA IpemapaTos JIA pasHbIx MoMeToB BapbupoBasa oT 10 Ao 14 AHeli. Cy- 
Had JO3HpoBKa KoOpTH30Ha cocTaBania 20 uau 40 mr, AKTT 20 unu 40 egu- 
. B Kone onpita cpeyquuit Bec wleHKOB KOseOamca OKONO 2,5 KT (TPH T0- 
a) WIM HeCKObKO MpeBbimiat | Kr (Ba nomera). Ilo okoH¥YaHMH ONbITa 2Ku- 
HbIC YMePULBIAIHCb MOA SPHPHbIM HapKO3OM, OpraHbl TOTYAC 2%Ke B3BELIM- 
HCb HM (PHKCHPOBaIHCb B XpOMO-CyJIeMOBOH CMeCH C (POpMaJIHHOM; 4acTb 
epuala uKcupoBpasacb B 10% HelitpambHoM (opMaInHe. SauMBKa MpOu3- 
ulaCb B tlapaduH, TosuMHa cpe3oB 6—8 ». OkpacKa remaTokcuuimMH Meliepa 
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¢ 303HHOM, remaTokcusun Teiiqenraina C 9pHTpOSHHOM HJIM JINXTTPIOHOM, a 
B Molupukanun Teiipenraiina, NukpopyKCHH M0 MeTOAUKe Bau-Tnv30n. 

AKTHBHOCTb HCHOJIb30BaHHbIX HaMH TOPMOHAJIbHbIX IIpelapaTOB BbIABHU< 
mpexkyle BCeroO B TOM, YTO Y NOMOMbITHBIX ULCHKOB, nomyyasmux AKTYT, cun 
rHnepTpopupoBanch HalNoveyHHKU (B MusimurpammMax Ha 100 r Beca 2KuB 
HOrO: KOHTpOJb 17,8, KOPpTH30H 11,3, AKTI 29,2); nox BauaAHHeM KOPTHS3 
OTMCUeHO 3HAUHTebHOe yBeIHUeHHe TeveHH (B MMJJIMTpaMMax Ha 100 rs 
*KUBOTHOFO: KOHTpoub 4797, koptuson 8362, AKTT 5049). Y pcex ULeHKOB p 
HbIX MOMETOB, NOsyYaBLIMX TOPMOHAIbHbIe MpenapaTbl oco6eHHO KOpPTH3 
Bec Cele3CHKH HM 3arpyAMHHOrO y3Jla yMeHbINaJICA B ABa-Tpu pasa. Mpi xe oj 
ChIBAeM KaPTHHbI JeCTpyKUHH Cee3eHKM Y MOMOMNBbITHEIX ULCHKOB, TAK 
Halim JlaHHble COBMakaior C aHaJIOrMYHbIMH HaOsIOJeHHAMH APyTHX aBTO 
(2, 15) B garpyQMHHOM yasle IleHKOB He OOHAPy2KHJaCb Ta CTCMCHb Pess 
JleCTPYKUMH MoeK OpraHa, KOTOpas ObWia OTMeNeHa AIA MCJIKUX sa6opaTopH 
*KHBOTHEIX (7, 12). B 9KCMePpHMCHTAJIbHbIX YCJIOBHAX SHAYHTCIbHO YCKOPAJIE 
W3MCHEHUA, KOTOPbIe OObIMHO, HO Ooslee MeAJICHHO, NPOABJIAIOTCA MPH BOspa 
Hol vuBomouun. V3menenua MUKPOCTPYKTYPbl OXBAaTbIBAaIOT BeCb OPTé 
UX BbIPaKeHHOCTh Ooulee 3HAYNTEIbHAA B WeHTPa/bHOH HanOoslee OoraTo Bac 
JIAPUZOBaHHON OOMaCTH KaxKLOH oubKu. B IlCHTPaJIbHOH 30HE OolIee MaCCHB 
ABNACTCA SIMTeIHAIbHaA CTPOMA, JIYULe BbIABJIAIOTCH COC MHHTCJIbHOTKaH 
3JICMEHTbI, OCOOCHHO KeETKH PUOpOOMacTHYeCKOH MpPHPOsb!, COMPOBorw* ato 
cocyibl. Vismenenua B cCTpykType Olek HeCKOJIbKO OcaOAIOTCA — 
weutpa kK wepudepuu. Taxyio xe HallpaBJIeHHOCTb HMeeT  YMECHbUICE 
KOJIMUeCTBA JIMMCOWNTOMAHBIX QJICEMCHTOB; B pe3yJIbTaTe STOO 3HAaUHTeUE 
crlaxKHBaeICA pa3HHIla B MUKPOCTpykKType MOsroBOrO HM KOPKOBOFO CJ10eE 
Kako JoubKke 3arpyMHHOrO y3uJa. 

B napeHxuMe MOsroBoro MH KOPKOBOFO CJIOe€B BCTPeyaloTcaA CAMHHYHbIC KP) 
HbI€ KJICTKH C OOJIbIIMM A,POM; YETKO KOHTYPHPOBaHHOe APO HMECT HEXKHOM 
uaTy!O XpOMaTHHOBy10 CTpyKTypy (puc. 1). YMecTHO HaNOMHUTb AaHHble SyH 
TIlnaccmana (27, 7%), moKka3bIBaloulve, YTO B Pa3JIMYHbIX BHYTPCHHUX OpraHn 
MHHEpBUpyeMbIx OJlyxKatOuluM HeEPBOM, MMeIOTCH OCcOObIe KPyMHbIe Ker 
TWIOXO OKpallMBaloulNeca OOBIMMHBIMH KPaCHTeIAMH, HO MMMperHupyrollM 
cepeOpom. Mmenuo y co6ak 3TH KJIETKH BCTPeyaloTcaA B HaHOOJbIUIeEM KoMUEC 
B ULMTOBHAHOM 2wKelese, B KOTOPOH HX NOABJICHHE PpaCCMaTPHBaeTCA KaK 
3HaK pasBuBalollelica runepPyHKWMN HW YACTHUHOM PeLYKUMH OTACMbHBIX Cor 
Kysos (18, 19, 2?), Mbt HaO0JaIM yBeIMYeHHe YHCa TAKHX KJIETOK B ILHTOE 
HOM 2Kese3e WLEHKOB NO BAMAHHEM KOPTHKOCTePOH OB. 

C BospacTOM WIM Mp 9KCMEPHMeCHTAIbHbIX BOSeCHCTBHAX KPYNHBIe Kel 
B TIepBy!o O¥epeb B MOSFOBOM C10e 8arpyAHHHOFO y3vla, HaOyXaloT, HX UWI 
ma3sMa mpHoOperaet rowzyOoH Win CHpeHeBbIt OTTEHKH (IPH OKPacKe a3aHi 
AJ\pO yBeMUUBaeTCA B pasMepax, aOopTupysA Oas0uJIbHbIe KalJIM XPOMaT 
pasHoH BelnunHb!. B Apyrux cilyuadx CHJIbHO pa3O0yxlee Apo pacnayae 
BbIJeAH MHOMKECTBO M@JIbYaIIHX XPOMATHHOBBIX Kameek (puc. 2). Kpyn 
CBETJIbIC KJI€ETKH ABJIAIOTCA CBOeTO POMa «KILCHTPaMH IIPHTAXKeHUAY, C KOTOP! 
TeECHO KOHTAKTHPYIOT WIM HaCMaMBalOTCA Ha HUX OM KAaUIMe INMTEIMAIb 
3JIEMeHTHI. OTMeTHM, YTO HatabHadt HaOyxmad cBeTIAaA KIeTKa JaseKC 
Bcera pacnolaraeTca B TeOMeTPpHYeCKOM WeHTpe OOpasylouleroca Ted 
oOycOBHBaA TEM CaMbIM ero acHMMeTpnio. B KOpKOBOM cyl0e 3arpyAHH} 
y3la KOHTPOJIbHbIX ILCHKOB BCTPeualoTCH TakxKe OMMHOUHbIe Tenbia Tact 
HeEOOJIbIUNX Pa8MepOB, COPas0BaHHble H€CKONbKHMU Pa3sJIM4HO H3MeCHeHH 
HaOyXIuMMH KeTKaMu (cM. puc. 1). 

MopdosoruuecKHve H3MC€HCHHA Pe3KO YCHJIMBaIOTCA NOX BAMAHHeM OC 
POPMOHAIbHBIX IpenapaToB. KowMuecTBO KOHUCHTPHPYIOWLHXCA B KOHTAaK 
KPyMHOH KeTKOM JpyruX SMMTeIHaIbHbIX KIeCTOK yBemMunBaeTecs. Hept 
B OHO KOMIWI€EKCHOe OOPasOBaHHe OOBEAHHACTCA HECKOJIbKO CHJIbHO pa3 
mux KeTOK. Uae oOpasylorcaA Tebila 43 OONbIUNOrO YNCIa pasIMYHO Ha 
INMX YIMIOULAIOMMXCH STHTeMMAIbHBIX KJICETOK C KOHILETPH¥YeCKHM pacmou 
HHeM. OrmMeyaeTca MCKJNOYMTEIbHbI MOHMOpdu3sM Tene un BapHaOusEH 
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Puc. 1. @parmentsl MuKkpodotorpadpuli sarpyquHHoro y3a KOHT- 

PoOubHbIX ueHkoB. Bepxunit pa — KpymHble KeTKH CO CBETJbIMH 

ApaMu (B WHTOMNIasMe MocneqHeli KeTKH — Oonbulad Bakyoub). 

HwxuHul pad — Ba Terbua Se ake eTPHTOM B ,ILeHTpe. 
x 


Puc. 2. Hanepo — BbifeeHHe KPyMHbIX Kall@Ib XPOMATHHA, Hallpa- 
BO — MHOMKECTBEHHOe OOPasOBaHHe M@IKHX Kalb XPOMATHHA IIPH 
Ppacnage spa (KopTH30H). 720 


Puc. 3. Tenbita 3arpyuHHOro y3vla C JETPHTOM B WeHTpe, HaOyxXaHHe Kpyli- 
HbIX KJI€TOK (KOPTH30H). TlocaeqHee MuKpotoTo (HampaBo BHH3y) — KOH- 
WeHTPpauuA KJeTOK BOKPyr MeaKoro cocyya. 400 


Puc. 4. QnuremMasbHble %KeMUy2KHHbI B MOJIOOM SITHEPMHCe KOXKH 
(koptH30H). 400 


TrAtrY wr 49% No 2? RourKkernu 


lagMepos (puc. 3). Llenrpantbuaa uactb Tebua, OOpasoBaHHoro MHOrUMH yJIOT- 

)(HIOILMMUCA WM OPOrOBeBalOULNMHU KJICETKAMU, eCTECTBEHHO UCMbITHIBaeT 3HaUH- 
CIbHbI€ HapylleHua Tpoduku. B Takux ycJlOBNAX WHTOMOrMYecKHH cocTaB B 
(eHTpe Teel MpeocOpasyetcs B TroMOreHHbIli JeTpHT spKO-KpacHoro uBeta pu 
Kpacke asaHoM. B orgebHbIx nepucbepwueckux KueTKaX OOpasyrollerocsa 
/€lblla HaOyXaHHe IHTOMIAsMbI COMpPOBORMaeTcA BakyomMsaluell 1 00 pa3oBa- 
IM€M Kaleb OMHOPOAHOrO BelLlecTBa, OKPallMBaloulerocH B TowyOoH weer. 
/TNOMLeHHE Apyrux nepndepuyeckux KseToK Tenen Taccaisa CONPOBOXK 1aerca 
\OpasoBaHHeM 3epeH KepaTOrHaMHa, C MOCELYIOULUM YaCTHUHBIM WIM TOAHBIM 
»poroBeHnem. B orgeibHbIx Cayuanx HaOMOMaeTCA KOHMCHTPalMA sTMTeEAMANb- 
“ibIX H (bnOpoOmacTHuecKHX KI€TOK BOKPyI Me€KUX KPOBCHOCHBIX COcy JOB 
puc. 3), HO mpu 9TOM, Kak IpaBulo, He HaOoOJaeTcA HaOyXaHHA KJIeETOK, 4TO 
capakTepHO Kak pa3 JIA OOpas0BaHNA OOBIMUHEIX Teen. AHaoruunbie mpeo6- 
)ASOBAHHA CTPOMbI 3arpyMHHOTO y3vla HeEOMHOKPaTHO ONMCbIBAINCh ApyrumMu 
IBTOPaMH, H, B COMlaCHH C HallMMM MpeuIecTBeHHHKaMH, Y HaC HeT OCHOBa- 
im BueTb B HUX IpH3HaKH CeKpeTopHOrO mporecca. Bomee Toro, o6pa3o0Ba- 
MMA, lofoOupie Tebiwam Taccaia ¢ KOHWeHTpHyeCKHM pacnomoxKeHHeM dTIHTE- 
MMaJIbHbIX MW COCAMHHTCIbHOTKAHHDIX KJICTOK, ONMCbIBAJIHCb WIA pasJIMUHBIX 
DpraHoB, HW B YaCTHOCTH JIA MHHaia —B. ©. Kuurc6epn (}°). 

Hate BHAMaHHe MpHBJeK (akT CTHMYJIAILMM MpOlleccoB OPOroBeHHs B MO- 
MOJOM STHAepMUCe KOKA WeHKOB NO BIMAHHeEM KOpTH30Ha Hu AKTT (}, 1%). 
{lo name mpocn6e, A. MW. Byxonopa Hanocuuia HeOOuIbUIMe KOXKHBIC PaHbl MOJIO- 
IbIM WleHKaM. B yCIOBHAX HAaJIOXHKCHHA BaSCIMHOBbIX MOBA3OK HCKJIIOUAIOCb 
oOpa3oBaHue MoTHOrO cTrpyna. Tlostomy momoyol snuTenuii He BKJMHUBaICA 
MexkKIy CTpynom u AuddPepenuHpOBaHHOH TpaHyJIAWWHOHHOH TKaHbIO, a HaBu- 
faJICA HeMOCpeACTBEHHO M0 ee NOBEPXHOCTH, Ha KOTOPOM MOFJIH OCTaBaTbCA Te 
HIM HHbIC MCEJIKHeE HHOPOHEIe Tela, HalpHMep KYCOUKH BbICOXINerO KJIETOUHOrO 
MeTPpuTa H3 NeHKOWMTapHoro Basa. Pucrosoruueckoe u3yyeHHe MOOJOrO 3nH- 
TEMA MOKa3alO, YTO KaK pa3 B YCJIOBMAX BBeeHHA KOpTH30Ha HH AKTT, 
B NOPpaHHYHOH 30He, MexKAy yYacTKaMH CTaporo SMHTeIMA H OCHOBAHHEM KJIMHA 
HOBBIX SIIMTEIHAIbHBIX KJIETOK, OOpasyloTcA CBOeOOpasHble YKCMYYKUHI C JO- 
BOJIbHO IIpaBHJIbHbIM KOHI[CHTPHYeCKHM HacanuBaHHem KweTOK (puc. 4). Ilepu- 
pepuyeckne KeTKH Oolee YMVJIOTHEHBI, B HHX BbIABJIAIOTCA 3e€PHA KepaTOrHMauHa, 
a CaMble KpaHHHe H3 HHX OKAa3bIBaIOTCA OPOroBeBIUIHMH. B wWeHTpaJIbHOH yacTH 
PAKHX XKEMYUYRKUH HMEeCTCA OHA JIM HECKOJIbKO KPYNHbIX Kaleb HHTCHCHBHO 
\KpallMBarouleroca OHOpoAHOoro Jerputa. Ilo Mepe pocta u AudpepenunpoBKu 
MOJIONOFO SMUTEIMA TaKHe XKeCMUYXUHbI MOCTeMCHHO BbITECHAIOTCA B Pacmouo- 
KEHHbI€ BbIIMe COHN INHAepMuca HU OporoBeBatoT. KoHeyHO, He MOXKET OBIT MOVI- 
10TO TOXKJeCTBA YCJIOBUM JIA MOpdomorMuecKux MpeoOpas0BaHHH B MJIOTHOM 
IHILEPMHCe KOXKU UV B PbIXJIOM SMHTeIMAJIbHOM COKJICTHH 3arpyAHHHOrO y3ula, 
i0 (bakT (POPMHPOBAHHA OMHHAKOBHIX CTPYKTYP, COMPOBOXMLaloulHHcA BakyOJH- 
sAILMCH WMTOMMASMbI SMMTEIMAJIbHbIX KJICETOK H OOpa30BaHHeM KPYMHBIX KalleJIb 
[eTpHTa, HE MOxKeT ObITb He NPHHAT BO BHHMAHHE. 

2. 3. WOcduna (1°, “) ckIoHHa paccMaTPHBAaTb BakYOUIM3alLMI0 MPOTOMa3Mbl 
IOrHOaIOWHX ZMMTeIMAIbHBIX KJICTOK 3arpyHHHOrO y3Jla KaK IIpH3HaK HX 
ekpeTopHow tbyHkuuu. Hanomuum, uTO OOplmHoe COpasoBaHne Bakyosen B ITpo- 
OIa3Me IWMMOBATHIX KJICTOK IMMACpMHCa KOXKH HHKEM He paCcCMaTPMBaeTCA 
} KaueCTBe IIpu3Haka CeKpeTOPHOH cbyHKWnH. PaspywienuA INTE MaJbHbIX 
“IeTOK B 3arpyHHHOM y3vie LOctuna KBalupuuApyeT Kak Mpu3Hak TOJOKpH- 
lOBOli CeKpelluH. PasmnuHble pesopOMMOHHble MPOUecchi, CBAZAHHBIe C Mpeodpa- 
OBaHHeM HM Pa3PyYlIeHHeM Pa3JIHUHbIX KJCTOK, He ABJIAIOTCA PCAKUMH (WA 
praHu3Ma, HO OOBIMHO UX He OODACHSIOT KaK MPOABMeHHE TOJOKPHHOBOM CeK- 
ern. IIpomeccst BospacTHOH JIM SKCHepHMeHTaIbHON pesopOlluu 3arpyAuH- 
loro y3sla M MpeoOpasoBaHHA efO CTPOMbl, KOHEYHO, OJKHbI HM€Tb CBOE MOp- 
JOOFHUeCKOe BbIPAxKeHHe, TO HM MOATBeEpxaeTCA COrlacyioOuLHMHcA HaOJIO- 
€HHAMM MHOFOUNCJICHHBIX AaBTOPOB. COMHHTCIbHOM ABJIACTCH JIMLIb CeKPeTOp- 
aa (pyHKIMA, MpviMCbIBaeMaA HEKOTOPbIMH aBTOPaMH pesopOupyroulemyca 
wleTOuHOMYy cyOcTpaTy. 
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Kpynuetmult uMponsHpli oprak — 3arpyAHHHbIli y3eu — Hapsyy C py 
THMH JHMOHJHBIMH OpfaHaMH HECOMHCHHO HM€eT BaxKHOe 3HANCHHEe B aval 
UHOHHBIX peakuAx OpraHH3Ma. OH OOHaPy2KHBaeT PeaKTHBHOCTb H Ha HSM 
HCHHA B TOPMOHAJIbHbIX CJlaraeMbIX y pacTyueroO OpraHH3sMa. SarpyAHHHBbl 


J 


y3e rperepmepaeT 3aKOHOMepHY1IO BO3paCTHY!0 HHBOJIIOMMIO, MPOAYKTbI Cf 
PasPYIUCHHA, OUCBHHO, He ABIAIOTCA Oe3pa3IHYHbIMH AIA OPlaHH3Ma, CHK 
CoOCcTByaA SABJeHHAM XeMoTaKCHca y (aroluTMpy!oulux sIeMeHTOB. O6pé 
waeT Ha ceOs BHHMaHHe H TOT (akT, YTO JO HacTOAeroO BPeMeHI 
HECMOTPA Ha OUeHb OOMbUIOe KOJIMYCCTBO SKCHCPHMCHTAIbHBIX HCC1eOBAHHI 
3 3arpyHHHOrO y3sla He BbIeeHO TOPpMOHAIbHOTO Haualla, a MOpPoreHHc 
qelicTBue mpeqmoraraemoro TOpMOHa OTHOCHTCA K OOMAaCTH JIOrHYeCKHX MOCK 


JIOK. 
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IKCHEPHMEHT AJIBHAA MOP@OJIOPHA 


B. Tl. PHJIEB 


A3Y4EHVE PEPEHEPALMK MOMEPEYHONMOJIOCATOM MbIMIEYHOM 
TKAHW B IJIEKTPOHHOM MUKPOCK ONE 


(ITpedcmaeneno axademuxom B. A. Ixeeavzapdmom 8 1X 1958) 


V3yyenuio perenepaltuu nonepeynonosocaTonH mpimeuHol TKaHH B CBeTOON- 
I4ECKOM MHKPOCKOMe MOCBALLEHO OOubUIOe YNCIO HecTeqOBaHuii. K nactoa- 
My BP€MeHH MOXKHO CUHTATh NOKaSaHHBIM, YTO 97a TKAHb OONaaeT xOpoLO 
pIpaxkKeHHOM perenepalMOHHOl cmocoOHocTbIo. PaGotramu A. H. CrygutcKoro 
-cotp. (1°) Oblwio oTyeTHBO NOKa3aHO, YTO STON CNOCOOHOCTbIO B BBICOKO! 
TeneHH oOvlafaeT |[u monepeyHonomocatas 
bIMeUHaA TKaHb BBICLIMX MO3BOHOURbIX — 
THIL H MJICKOMNNTAIOULUX. 
_ Tipumenenue B ructosuornu 2eKTpoHHoro 
‘MKPOCKONa NO3ZBOHIO COHAPYKUTb PAIL HO- 
bIX JleTaieH CTpoeHHA TkKaHeH. B nHawnux 
CCJI€EMOBAHHAX BICKTPOHHbI] MUKPOCKON Obl 
PUMeHeH JWIt M3yYeHHA pereHepaltun MbI- 
JeUHOH TKAHH. OObeEKTOM HCCIeAOBaHUA CJly- 
‘Hla BOCCTAHABJIMBalOllaAcA W3 W3Me/IbueH- 
OH MbImeuHOM' TKAHH WMKPOHOMKHAA MbILLUTa 
m. gastrocnemius) xKppicpr (°). Marepnau 
pasica vepes 6 un 8 WHE Nocne onepatuu. 
OHKHe MOOCKH pereHepata (UKCHPOBaJIMCb 
1% pacTBope YeTbIPeXOKHCH OCMHA B alle- 
AT-BepOHAaJIOBOM Oydepe npn pH 7,2 no Ila- 
amy (*) c MoguduKkauneh no MWécrpanzy (°). 
locie 30 MMH. MpOMbIBKH B pacTBope Tu- 
oe OOBEKTHI MpOBOAMIHCb Yepe3™ cnUpTHI 
ospacTaromeHt Kpemoctu (70°—Houb, 96°— 
yac., 100° —1 uac), sarem uepes cmecb 
meToHa MW MeTakpusiata OyTuna (1: 1; 5 mux.); 
eTakpuulaT OyTusa (1 uac); cmecb MeTaKpu- 
aToB OyTusia u MetTusia (4: 1) c RoGaBnenvem Puc. 1. Muo6nacth us perenepata m. 
KayecTBe KaTaslu3aTopa 1% nepeKkucn 6ex- pac het a Aenaee Seen 
mua (1 uac). SamuBKa » MponsBol Mach 24 000 

TaKyIO Ke CM€Cb B! KesATHHOBBIX 
ancyax Ne 1. Tlonumepusauua npoBogusacb mpu 50° B TeyeHne 24 ac. Cpe- 
1 TONMMHOH OKon0 200 A usroToBaiucb Ha MuKpoTome [lécrpanya dupMbI 
KB-Produkter (Useuna) u mpocmatpuBaiucb Oe3 yaleHuaA MaTepHaa 3a- 
ABKU B 2JIeKTPOHHOM MuKpockone Tuna YOM-100 npu HanpaxeHuu 60 kB. 
Ha cpe3ax perenepata uepes 6—8 cyToK nocse onepalluH OOHAapy2KHBaloTCAa 
JOTOUNCICHHbIC BEpeTCHOBHAHbIe MHOOVACTbI, UX WenouKH uw TAH (puc. 1). 
HEKOTOPbIX TAKAX PPAaHUL, MEY OTLebHIMH MHOO/AaCTaMH He OOHapy2Ku- 
leTCA — 3TO y2Ke MOJO{bIe MbIeuHBIe TpyOouKH. [lopcioxy BeTpeyalorca 
KXKE BepeTEHOBUAHbIe CPuOpoOacTbl, THCTHOWMTHI HU BbICeIMBLIIHECA U3 COCy- 


B KJICTKH KPOBH. 


485 


[Ipu usy¥eHuu pereHepupylOWleH MbILIeTHOM TKAHH B CBeTOONMTHYCCKOM MH 
KpoCKoMe YacTO He yaercA C MOMHOH yBepeHHOCcTHIO AudepeHMpoBaTb MUO 
6macTbI OT PuOpobsacros. Ha 21eKTPOHHbIX MUKpOoTorpapuAX 9TH ABa THM 
KN€TOK OTIMYAOTCA [pyr OT Apyra BMOHe OTYeTIMBO, OHAOMNMasMaTH4ecKuh 
peTHKYyyM MuoOsjacToB HMeeT BU Ny3bIPbKOB u TpyOoueK (puc. 1), mpuyen 
pHOonykKseonporenHosple (PHIT) rpanyant Ilanaqa pacnomaraioTca rlaBHbin 
O6pa3s0M Ha CaMbIX MG@JIKHX 9JIEMCHTaX PeTHKYJIyMa, KPYyMHbIe€ 2%e Ily3bIPbKb 
(quametpom Oonpure 0,1 u) He HecyT Ha cede PHI]-rpanya. Onfonmasmatuye: 
CKM peTHKYJIyYM BepeTeHOBHAHbIX PuOpoOacToB MmpefcTaBseH B (opMe Mem 
Opax, c pacnomaraioujumMucsa Ha Hux PHI]-rpanyaamu. Oru MemOpaubl oOpasyioi 
MJIOCKHe MOJIOCTH, MJIOTHO MPpHMbIKaIOWIHe OF- 
Ha K [pyrol, YeM O4eHb HalMOMMHAIOT CTpoe. 
HHe 2pracTonsMa3sMbl CEKPETOPHbIX KJICTOK He- 
KOTOPbIX 2Kee3 (puc. 2). B Oomee OKPYruIbIX 
cpHOpoOsactax MeMOpaHbl 9HOMasmMaTHyec- 
KOrO PpeTHKYJyMa OOpa3y1oT OObeMHCTHIE Ja- 
KYHbI HM MOJOCTH. 

MuToxoHpun Muo- Hu (buOpoOacToB BHEeLI- 
He He OTMMUAIOTCA [pyr OT Apyra u BbITIA- 
WAT CBeTJIbIMM OKPYIVJIbIMH WIM CerKa BBI- 
TAHYTbIMH OOpa3s0BaHHAMH jMaMeTpom 0,5— 
1,3. Cmenyer, OHaKO, OTMeTHTb, 4UTO B 
WeHTpe peresepaTa B «CBOOOJHBIX» MMO- 
OacTax, elle He HavaBIIHX OOpa3O0BbIBaTb 
TAXKH, Mbl He OOHaPyKHIH MHTOXOHI- 
pul, BO BCHKOM cjlyyae B HX THNMYHOH 
cbopme. BecrpevaroulHeca B WHTOMIa3Me CBeT- 
JIbIe H TEMHbIC OKPYIVIble CTPYKTYPbI He HMEIOT 
BHYTPCHHUX KPHCT MH OOuIbLIe MOXOKUN Ha 
KPYMHbIe NY3bIPbKH JHOMMASMaTHUeCKOrO pe- 
THKYJIYMa H JIMMOMAHbIC BKJIOUCHHA, YeM Ha 
MHTOXOHI pun. THmuunble MHTUXOHPHH M0- 
ABJIAIOTCA TOJIbKO B Ooulee 3pebIX MHOOVIA- 
Puc. 2. Luronnasma peperexosuguo- CT@X» T. ©. K TOMY BPeMeHH, Kora Moce_HHe 
ro @u6poOsacra u3 perenepara m, HAYHHAIOT ClMBaTbCA B TaAxKU. J[BycmoHOCTS 
gastrocnemius KPbIChI 9 — 9HfoNMa3- OOOMOUKH MHTOXOHAPHH BbIABJIAeTCA He BCer- 
Mae ee ee PRS. ja. MyroxoH,pHasbHble KPHCTbl MMeIOT BHI 

, ' et ae ee TpyOoueK WIM Y3KUX JIeHT, OOHApy%KHBaeMbIX 

Ha Cpe3ax B BH KPYXKOB WIM JByCIOMHBIX 
OTP€3KOB Pa3JIMUHOH JVIMHbI (puc. 3). HepeqkKo MOXKHO 3aMeETHTb, YTO MHTOXOB- 
APHaIbHBIC KPHCTbI CBA3aHbI C BHYTPeHHelt OOOMOUKOH MHTOXOHApHi. 

B WuTonsasme MuoGacToB, HaYHHaIOWNX OOPasOBEIBaTb TAKH, oOHapyxKH- 
BalorcA PbIXJIBIC NYYKH TOHYAHIIMX HUTeH, OyqyuiMx npoTopuOpusm (puc. 3). 
OTH HATH BOSHUKAaIOT B IHTONMa3Me CpelH 9JICMeHTOB SHAOMMAasMaTHYecKOrO 
PeTHKYJIyMa HB TecHOH cBxA3u C{Humu. MuToxoHApun B STOM Mpouecce TaKoro 
HeMOCPeACTBEHHOrO y4aCTHA, OYeBHAHO, He MpHHHMAIOT. 

Ha Ooee mo3qHux craquax jucbpepenuupoBKu myuKu HuTelt Bce Gomee 1 
Oomee YIVIOTHSIOTCA, H B HUX HaYMHAIOT MOABNATECA CBETIBIe H TEMHBIC yuact- 
KH, He pe3ko lmepexoqaime Apyr B Apyra, — Auddepenuupyrwtca aHygo- 
TPONHbIM H H30TPONMHbIM Wucku. Ha sto craquu momocoK Z MbI He oOHapy KHIM, 
OY€BHAHO OHH OOpasyloTcA yxe Moce (opMHpoBaHuA ZucKoB I u A*. Takum 
oOpa3om, nyuKu HuTeli (ipoTodu6puJJ) MOcTemeHHO CTaHOBATCA THIMHUHbIMU 
MuOpHOpuiuiamu. 
GN ee MHOPHOPHIIbl OKPYXeHbI IWIOTHO MpuueraiouluMu K 

Y3PIPDKOBHAHbIMH, a HHOPa HM TpyOuaTHIMH ZIeMeHTAaMU 2HTONMasMaTH- 


*Y x 
eae HTEPeCHO, YTO B HOPMAJIbHOM PHCTOreHe3e MBIWIeCUHOL TKAHH cepaua (°) momocKka Z mosB- 
PaHbUWe BOSHHKHOBeHHA DucKoB I yA. 
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KOrO peTHKyJlyMa. STO JaeT OCHOBaHHe MpesnouaraTb, YTO 9TH CTPYKTYPbI 
WAVILUPY!OT BeLLeCTBa, HEOOXOAUMBIe WIa (opMupoBaHuaA MuoduOpu. Bos- 
KHO TakxKe yuacTue SHAOMMIAsMaTHYeCKOrO peTuKyJyMa B Mpolecce HaKoN- 
(HWA SHEPeTHUeCKH BaXKHbIX BeMLeECTB, PaCXOJLyeMbIX B Mpolecce coKpaille- 
1 MbIMeuHoro BomOKHa (1°, 14). 

Uro kacaetcad 9HonMasMaTHyecKkorO peTuKyJymMa PuOpoOacToB, TO HHTeH- 
HOe pasBuTue 92TOH,¥OoraToHh PHK crpyxtypbl B Ha3BaHHbIX KJIeTKaX 
JIeTEIbCTBYET, OUCBUAHO, OO AKTHBHOM y¥YacTun duOpoOsacToB B Mporecce 
‘enepalun. V1 jeticTBuTebHO, Ha 9TOH CTaqHH M@Xx*KLY KJICETOUHbIMH 3JIeEMeH- 
MM perenepaTa MOxKHO OOHaPyAUTb MOLWLHbIe NYYKH KOMMAPeHOBbIX BOJIOKOH, 


Puc. 4. Mosmoyble KOJIareHOBble BO- 

jlokHa H3 pereHepata m. gastrocnemi- 

us Kpbicbl. B HeKOTOpbIX BOJOKHaX 

publ, 9 — dHonmasMaTHueckHit (oTMeYeHbI CTpeKaMH) BUAHA CBeTIAA 

peTHKyJIyM, ™ — MHTOXOHApHH, 2 — «cepruesuHa». 48 000 
ampo. 21 000 


Puc. 3. HeOombulolt yuacTtoK capKo- 
1a3Mbl MOMOMOM ,MbILIeUHOK TpyOou- 
KH. mq — cbopmMupyroujueca Muodu6- 


(puOpod1acTbl HMeIOT TIpAMOe OTHO- 


cbopMupoBaHHi0 KOTOPbIX, KaK H3BECTHO, 
Kono 280 A. B HeKOTOpBIX KOJLJIa- 


eHue. JLuaMeTp KOJIIareHOBbIX BOJIOKOH O 
HOBBIX BOJOKHaX, OFeBMAHO HauOonee AuppepenuupoBaHHelx, oOHapyKHBa- 
CA XapakTepHad JIA KONMareHa MepHOAMYHOCTD. Viurepecuo, YTO KOJareHo- 
j@ BOMOKHa HeOJHOPOAHbI 10 BceMy Ce4eHMIO: Ha MOMepCtHblXx WM MpOOJIbHbIX 
ezax (puc. 4) oruerimBo oOHapyxXuBaeTCH OCMHODPHIbHaA nepucepuyeckan 
Ha WM cBeTwlas «cepauesuHa» *. Ulupuna OCMHOPHIbHOH 30HbI OKOJO 
) A, muamerp «cepauesunsy oKoro 160 A. Apnaored JM 9TH KapTHHbl 
06 paxKeHHeM MCTHHHbIX CTpyKTyp HIM 3TO ABICHHe BbIZBAHO He€paBHOMEPHbIM 
4iCTBHeM (pHKCaTOpa, CKa3aTb MOKA HOb3A. B caMoM Jeule, BMOIHe BEpOATHO, 
‘0 UCTHIPCXOKUCb OCMHA, MpOpearHpoBaB C BeULeCTBOM epudepHyecKOM 3OHHI, 
3MeHAeT ero TaKHM OOpa30M, UTO MpemaTcTByeT IIPOHHKHOBeHHIO ~BHYTPb 
yIOKHA HOBbIX TOpl\HH (uKcaTOpa, 4TO B KOHEYHOM Ppe3yJIbTAaTE HM CO3LACT BITE 
WieHHe HaslM4nvA CBeTIOH «CepAMeBHHD)”. Bo3MOxKHOCTb TakOrO AeHCTBUA 
aKcaTopa oOcyxKalacb B WHTepaTyPe Gey: 
Uto xacaerca Mmecta oOpa30BaHuA KOJJAar 
OOXKCHHIO UX Me@XKLy KJeTOUHbIMM 3/IeMeHTAaM 
 TKaHH TaKoli AuepenuMalnn B CTPOCHHH KOJWIa- 


CHOBbIX BOJIOKOH, TO, CYA 0 
M, MOXKHO Obwio Obl MpHCoeAH- 


* B gucddepesunposanHolt MbILMedHO 
MOBbIX BOJIOKOH Mbl He HaOsolaJH. 
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HUTbCA K MHCHHIO 3aHTHHKOB MHTePUeJVJIOAPHbIX Teopnii OOpasoBaHu 
KoulareHa. V1 pelicTBuTebHO, B WuTOMIasmMe cbHOpOOMAacTOB, HMeIOLMX OTUET 
JIMBbI€ KOHTYPbI, He ylaeT¢Cs BuyeTb KakUXx-JHOO cpHOpuMMApHbIX CTPyKTyp 
OmHako B Tex MecTax, Te TpaHHbl KNeETKH MOUTH HE ONpeeAIOTCA, a WHTO 
la3Ma CXOMHT Kak ObI Ha HET, MOCTEMeCHHO MepexXOMA B MEXKKJICTOUHOE BELLeCTBC 
CpeH MeIKHX WMTONIasMaTHUeCKUX CTPyKTyp (riaBHbIM OOpasomM—dHJonNasma 
THYECKOFO PeTHKYJIYMa) MOXHO BHACTh MHOPOUHCJIEHHBIe BOJIOKHA KOVJJIareHa 
B sto nepucdbepuyeckolt 30He cpHOpoOsacToB, COOTBETCTBYIONLeH TaK Ha3bIBae 
MOM «9KTOMAa3Me>, H MPOHCXOHT, 10-BHAHMOMY, (OPMHPOBaHHe KOJJIareHOBbl 
BOJIOKOH. «BpluseHeHve» OO pas0BaBLUUXCcA (HOPHII H3 WHTOMMAaSMbI MpOWCxXoOAH7 
OUeBHIHO, B pesyJIbTaTe «clom3aHUA» PuOpoOmacToB c STHX C*uOpHI, MpHyer 
MeXYy MOCNe€THHMH MHOra OCTAIOTCA OTJEJIbHbIe SJIEMCHTbI IHAOMMAasMaTHye 
CKOrO peTHKYyJIyMa HM JlaxKe MHTOXOHAPHH. | 

Urak, WpuMeHeHHe 3JICKTPOHHOrO MHKPOCKONa JIA H3yYeHHA TIpoLecc: 
pereHepalluu monmepeyHonosocaToH MbIMeIHOM TKaHH, MosBoMO: 1) BCKpBIT 
TOHKOE CTPOeHHe MHOOAaCTOB u SbuOpoblacToB, 2) OOHapyXKuTb HHTepecHbIh (ak 
OTCYTCTBHA MHTOXOHApH (0 KpaliHeli Mepe B UX THNMYHOM CbopMe) B«CBOOOLHEIX 
MuOOslacTax IleHTpa pereHepata, 3) OMMCATb TOHKO€ CTPOCHHE MHTOXOHAPHH MbI 
IICUHDIX IJIEMCHTOB pereHepata, 4) omHCaTb Mpollecc POpMUPOBaHHA MHOuOpHIA 
5) OMMCaTb HOBbIe AeTAIH CTPOeCHHA CPOPMHPYIOWULUXCA KOMAFeCHOBbIX BOJIOKOH 
uTO Ke KacaeTCA MeCTa OOpa30BaHHA KOJJIareHOBbIX BOJIOKOH, TO MpHBee@HHBI 
JaHHbI€ CBHCTEIbCTBYIOT B MOUIb3y SK30MMA3MaTHYeCKOH TeOPHH MpOHCxoxe 
HHA OCHOBHOFO BelleCTBA COCMHHTCIbHOM TKaHH. OJHakO — YUHTHIBAA BO3 
MOXKHOCTh MOMaqaHHA OTICIbHbIX WHTOMMA3MaTHYeCKHX CTPyKTYp B MpoMexyT 
KH M@K Ly KOJareHOBbIMH BOJIOKHAMH H3 PaspyWaloulHXCA KJIeETOK pereHepaTa— 
B HaCTOAMee BPeMA CLE HEIb3A CeaTb OKOHYATEIbHOPO BIBONa O cIpaBeln 
BOCTH TOH WIM Apyrou TeopHH. 


Jla6opatopua SmeKTPOHHOH MHKPOCKONHU Tlocty must1o0 
npu Orgenenun 6vomormueckux HayK 25 VIII 1958 
Axaylemun Hayk CCCP 
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IBOJIOUHOHHAA MOPSOJIOlH fT 


H. H. JPATOMHPOB 


BO3SPACTHbIE COOTHOLJEHHA B PA3BHTHH OPFAHOB 
JIATEPAJIBHOM CKCTEMbI Y JIMUWHOK APAJIbCKOFO WIMNA 
ACIPENSER NUDIVENTRIS LOV. 


(ITpedcmaeaeno axademukom H. H. Ll] manvzaysenom 11 1X 1958) 


__K paspa6orke Bonpoca 0 BO3pacTHBIX COOTHOWIeCHHAX B PasBHTHH OpraHoR: 
aTepaJIbHOH CHCTeEMbI NPHBOAAT Ba} psa HaOmozenuli. Tipu nsyyenuu wnun- 
OYHOrO pasBHTHA CeBPIOrM HM OCeTPa) OKAa3aIOCb, YTO HelipomacTbI Ha onpeze- 
€HHBIX MeCTaX TOJIOBbI PaSBHBaIOTCH OYCHb PaHO — KOrfla JlaTepabHasd cu- 
reMa B IeJIOM elle HAXOANTCH B 3a4aTOUHOM COCTOAHHM — HM paHo udbdeper- 
upyrotca (', *). CpaBHeHHe pa3HbIX POJOB H BHOB OCCETPOBbIX pbIO BLIABHIO 
a3JIHUHA B CpOKaX Pa3BHTHA HEHPOSNUTEMHAIbHLIX POJIUHKYJOB, CBA3AHHBIX 
2KOJOPHYCCKMMU CCOOeCHHOCTAMH JIMUHHOK (7, 3%). 

Zio mocneqHero BpeMeHH e€JHHCTBCHHBIM HCCJIeOBAaHHeEM PasBHTHA BCe;t 
ATePaJIbHOH CHCTeEMbI B OHTOFeHE3Se OCeTPOBbIX OCTaBalacb paOota H. H. JInc- 
epa Ha ceBpwre, C MPHMeCHeEHHeEM MeTOa IIPHXKU3SHEHHOH OKPaCKH MeTHJICHOBOL 
aubio (*). Hactosmee cooOnjeHHe KacaeTCA BO3PaCTHbIX H3MeHeHHI y JMUMHOK 
mma Acipenser nudiventris Lov., y koroppix jaTepayIbHaad CucTeMa pa3BuTa: 
oee TromHo (7, *). TuddepenuuposKa uccleqoBaHa Ha Cpe3ax, ITO MO3BONIAeT 
CTaHOBHTb CTe€MeHb Pa3BHTHA CTPYKTYPbl Ha KaxKOH cTaun. 

B ocnopy KJlaccuukalluu OpraHos, Kak H Mpexye (7), NoMOKeHbI pasinuUA 
CTPOCHHH PeLleNTOPOB B CBA3H C JMBepreHTHBIM pasBHTHeM 3a4aTKOB. HasBa- 


Ta6Oauna {il 


PasBHuTHe pelleNTOpOB, CBA3AHHBIX C NMepeJHHMH HepBaMH JlaTepambHOro raHrausa VII 
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HHA TOJOBHBIX JIMHHH HW 30H MPHBeJeHbI B COOTBETCTBHM C NPHHATHIMM B COBPt 
MCHHOM JIMTepaType JIA pbIG BooOule H amuOull, B OCHOBHOM moO CreHuIp 
(°) u Imanprays3eny (°). ; 

JIMYHHKU WIMMa, BbIBEeHHbIe H3 HKpbl Ha Cprp-J,apbe Becuon 1955 r., xua 
B CeTUATHIX CaKax B peke mpu Temmepatype Bogbt 11,3—21,7°. Tlepuoy xe 
TOUHOPO MHTAHHA OT BbWIYMIeHHA W3 HKPbI LO HavaJla MOMCKOB KOPMa IIpoo, 


skasica 10 cyTOoK. 
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Ha ta61. 1—3 npuseyenpt Janupie HCCJICQOBAHHA, OTHOCHALIMeCA K JIMUH 
KaM, (PUKCHPOBaHHBIM C HHTepBasamu B 24 yaca. SauaTKu Tula miaKon, qa 


IIMXCA JHYMHOK, WH YTOVIULCHHBIC MOJIA Oa3abHOFO COA STIMepMuca, B KOTOp 
oOpasylorca HeliposmuTemMambHBIe POWUKYJIbl, HE yKasaHbI B TaOuuUax. B 
ACEH MOMCHT, Kora yCTaHaBAMBaeTCaA WIM yCTaHOBHNOCh CoobueHHe pa3B 
Balouleroca pellenTopa ¢ HapyxHOK cpegoli ((+),++). Ha TIPeAbILYULUX CTA 
OTMENCHbI KOMMAKTHBIC 3a4aTKH pellenTopos (I), HavaubHBIe cTaquu o0pa3oB 


Hua NomoctH (II) um sauarKu c 3aMKHYTOI MomOcTBIO (III). Ilia nepuoga dopm 
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JAHHA SAMKHYTHIX (PPOJVIMKYJIOB YKa3aHbI BC€ 9TH COCTOAHMA; Cpean OCTaJIb- 
X OpraHOB Ha STHX Tpex CTaMAX OTMeYeHbI HavOoee pa3BuTble 3auaTKH. 
XCHOBY TONOrpaduyeckol XapakTepHCTHKU NOMOAKEHDI CBASH C HEpBaMM JaTe- 
IbHOM CHCTeMBI. 


>. 1. [lepppit Bucounbii Helipomact. Bos- Puc. 2. PuomaHgquOymApHblli (HuKHeUemOCT- 
pacT mHuMHKU 24 yaca Hol) Heipomact. Bospact muunuKu 10 cyToK 


TOTOBBIX K IIOMCKaM KOPMa JIMUMHOK yxKe BCE OPlaHbl JaTepabHOH CHCTeMbI, 
IHee BO BC€X YaCTAX CHCTEMbI, OKa3bIBaIOTCA uddpepeHWMpOBaHHbIMH H OT- 
BITKIMH. CnupakyJAPHbI OpfaH, PpacnOJIOX*KeHHbIli B MpHaTOUHOH mMomOCTH 
bI3raiblla, JWIMTeIbHOe BPeMA 
WLeCTBYeT B BHJ€ KOMMAaKTHO- 
o6pa3s0BaHHA, M03HO OOpa- 
CT MOJOCTh HW WLETHHKH HU OT- 
bIBaeTCA KaK Pa3 K TOMY Bpe- 
HH, KOrla MpoppiBaetca orT- 
petue Opbi3raibla. 

Kaxkjlad 3akslabiBaloulanca 
pacTylaH B Oa3zaJIbHOM CJI0e 
wepMuca JIMHHA HeHpomac- 
B U3HauaJIbHO pa3BHBaeTCA 
ecTe C H€pBOM, Kak 9TO OTUEeT- 
Bo (popmyupoBano V. UH. 
MaIbray3eHom (°). SauaTox 
TeEPO-LOpCaJIbHOrO oprana 
@cTaBIAeT Kak Obl JOPCaJIb- 
@€ OTBETBIIeCHHE TlaBHOH JH- 
WM, a 3akJlaf\Ka 3aHHX JOP- pyc, 3. Jlarepo-mopcabHblit opraH rosoBbl. Bospact 
JIbHBIX OplaHOB TOJIOBbI AB- auunuku 13 cytoK H 12 ac. 

eTCA MpOsOuKeHHeM 3akKJal- 

gaTbIOUHOH AMHUM HelipoMacToB. 3auaTKH He pOIMMTEMHAIbHBIX POJWIMKY JOB 
3HUKAaIOT, TpynaMu pa3sHoro BOspacTa, MO Mepe paciipocTpaHeHHA HHHEp- 
uu 2uyepMuca u ToxKe uddpepeHiupy!oTcA OMHOBPeMeHHO C HEpBaMH. Hen- 
MACTbI CBAZAHbI KaxKIbIit C OTAeIbHOM BeTOUKOM TlaBHOro CTBOWA, (pOJIINKY JIbI 
s—C KOHIAMHM BeTBAIIUXCH JVIMHHBIX OTBeTB/eHHI Heppa. B rnomaHaHOy- 
PHOM psxLy BepXHue 3 MpeonepKyYAPHbIX HeHpOMaCTOB UH (pOJLIMKYJIOB HHHEp- 
poBaHbI opcabuolt BerBbIo n. mandibularis externus VII. Onepxyaapupie 
JIJIUKY Jbl, HE HMeIOULHe COOTBETCTBEHHOM JIMHHH HeHpOMaCTOB, HHHCPBUpO- 
Hbl TpeMa HepBaMu MIM BeTBAMH tr. hyomandibularis VII. 


we * 
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Pano pa3BuBaloulHiica JlaTepaJIbHbIH ranrani VII c ero HepBaMM ABIAeTC 
Kak ObI WeHTpOM pacxopamlelicn LucdepeHIMPOBKU MHHCPBUPYeMPIx MUM JIMHE 
(ra61. 1—3). JLupbepenuuposKa culexyrouyux TaHIvIveB C UX HepBaMH, a PaBi 
HW pellenTopos aTepasbHOli CHCTeMbI MocTemeHHO PacmpocTpaHACTCA B Kayla 
HOM HalpaBsleHuM, YTO cooTBercTByeT OOmlemy TpaqueHTy pasBuTHA OC€B 
cTpykTyp opranusma (a TakxKe, KOHeCYHO, H @uJIOreHeTHYeCKUM OTHOLIeHHS 
cucrembl). Kak mpaBusio, o6pasoBaHue Hel pomacTos HaduHaeTcaA B MPOKCUMAll 
HOli WacTH 3auaTKa AaHHOli JIMHMM VM MpofosKaeTCA B WHCTaJIbHOM HallpaBJICHHh 
B rvoMaH{uOyApHou JIMHMH, B €€ HH2KHEYCIOCTHOM OTPESKE, udcdepeHxy 
POBKa HelipoMaCTOB MPpOHCXOAUT MOUTH OHOBPeMeHHO NO BCeH JWIMHe Saat 


be, tO i tS SGC NE CL SS, te a se “ see zs aaa 


Puc. 4. Momxa6epxpiii opran. Bospact amunuku 13 cyToK u 12 yac. 


B mpomecce cTaHOBJIeHHA CHCTeMBI, y2Ke B CaMOM HauaJle, BbIparKeHO I] 
cnoco6leHHue K OOpa30BaHHIO He OTJIEbHbIX H€HPOMACTOB, a HMCHHO JIMHI 
B KOTOPbIX PCl€MTOPbI PacOO2%KeHbl C PABHOMEPHBIMH HHTepBasamu. Tam, I 
or g. lateralis VII pacxogates n. buccalis un. oticus, mpoMexyTOUHBIM OT; 
30K TvlaBHOM JIMHHH HWHHeEPpBHPOBaH OTJeJIbHbIM HEPBOM, HAYULMM NpsMO 
raHriuaA, u ApyruM — oT ocHopanus n. oticus. M1 uMeHHO B 3TOM y4acTKe ycl 
PeHHO pasBUBaloTCA YeTbIPe Helipomacta nospsay (tabu. 1 u 2), cBASaHHBIe C}! 
TbIDbMA HepBaMH, MO-BUUMOMY, OOpasyIONINMH Mex*Ky coOo1 aHacTOMOs 
HenpeppiBuocth riaBHOl JIMHHH, TAHYULelicaA OT pocTpyMa kK xBocTy, 0OeCI 
yeHa elle B TPeX MeCTaX MepeCeKaIOWLHMH €e€ AOPCaIbHbIMH HepBaMH: N. Sup. 
temporalis IX (B oCHOBHOM HHHEpBUPyeT aTepo-OpcaJIbHbI Oprak), nN. au 
cularis X (HepBOM 3aTbIIOUHOH JIMHHH H 3aHUX OPCaJIbHbIX OPraHoB) u KK 
CaJIbHOM BeTBbIO BepxHero cTBova nN. lateralis X, T. €. HEPBOM CNHHHOFO ps, 
CBxA3b Ha3BaHHbIX HeEpBOB C OsMKAalIWHMH HeHpOMacTaMH TvlaBHOM JIMHHN | 
BeplICHHO OTYETINBA, a B COBOKYMHOCTH TAHYU[HeECA OT Tpex PaHrwMeB HeHpH 
COCTABJIAIOT HeMPePbIBHbIM MPOMOJIbHbIM HEPBHbIM CTBOU. 

YTOUHEHHE CPOKOB TOTOBHOCTH pellenTOpoB — 9TO, pasyMeeTca, 3a 
(pu3MouorMyueckoro uccieqoBaHHa. JlaHHble MopdomorHu pa3sBUTHA BCKPbIBA 
ABJICHHE ACHHXPOHHOFO HX OOPas0BaHHA B Pa3HbIX YaCTAX CHCTEMBI, B OCOO 
HOCTH YCKOPeHHOFO Pa3BHTHA OTCIbHbIX KOMMOHEHTOB HM OMPeeICHHBIX . 
KYCOB TvlaBHOH JIMHHH B OOacTH raHraina VII, u BEIBuratoT mpoOsemy al 
THBHOrO 3HaYeHHA TaKOM HMCHHO NOCJeAOBATeJIbHOCTH pasBHTHA. 


VMuctutyT Mopdosorun: %xuBoTHBIX uM. A. H. Cepeprosa Tloctynusio 
Axajlemun Hayk CCCP 9 IX 1958 


UMTHPOBAHHAS: JIMUTEPATYPA 


1H. UW. Tparomupos, Tp. Wucr. mopdon. xnporn. um. A. H. Cepeprc 
AH[CCCP, 10 (1953). 7H. HW. Lparomupos, JAH, 97, No 1 (1954). ?H. HW. Dy 
H.. J wieme 


romupos, O. WM. UlmMaapbrays3en, JAH, 85, Ne 6 (1952). 4H. 

Tp. Hucr. mopdoa. 2xuBotH. um. A. H. Cepepyopa AH CCCP, 1 (1949). ® E. A. Ste 
Kungl. Svenska Vetenskapsakad. Handl., 3 Ser., 24, Ne 3 (1947). ® HW. HU. Imag 
rays3eu, 3oon. »xypH., 34, B. 6 (1955). 
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Jloxaayn Akagemun nsayx CCCP 
1959.’ Tom 124, Ne 2 


IMBPHOJOLH A 


H. B. MOMOBA-JIATKHHA 


K BONPOCY O PA3SBHTHH UMTOBUHONM KEJIE3bI 
B IMBPHOHAJIBHOM MEPHOJIE Y UEJIOBEKA 


(ITpedcmaeaeno axademuxom H. H. Il maaveaysenom 6 II 1958) 


JIurepatypa © cTrpoeHuH, KpoOBOCHaOxKeHuH HM MHHepBaluH WLUTOBUAHO!I 
2J1€3bI B MOCTIMOPHOHAJIbHOM Mepnose y YeOBeKa JOBO/IbHO Sorara (!, %, 19, 12), 
POBOAHJIMCb MCCIEAOBAHHA Pa3BHTHA WLWTOBUAHOM > *Kele3bl B OHTOreHe3se 

NTH WH MJI€KOMMTAIOUIMX, H3y4aIHCb (PYHKIMOHAIbHbIe B3AaHMOOTHOILeHHA 
TlodusapHO-THpeouAHOrO KOMIIIeKCa B IMOPHOreHese H BO B3POCJIOM COCTOA- 
IM Y Pa3JIM4YHbIX (OPM MO3BOHOUHBIX, B HOpMe u MaTosornu (?, °°, 1, 1619), 
WIM USYYeHbI THIMbI CTPOCHHA WIHTOBUAHOM 2xeNe3sbI y soe (1°), uccmeqoBaH 
Bec y *KuTeseH Cramunadaya (1%). 

OjHakO M3MeHeHHA (POpMbI, aHaTOMMYeCKOrO uM rucTOJOrHYeCcKOrO CTpoeHus 
HTOBHAHOM xKelesbl B 9MOpMOreHese y YeMoBeKa (HaUMHaA OT ee 3akaIKH 
[OTb AO MOMeHTA pOxKeHHA) WO CHX MOP ele He OblIN H3yUeHBI. ITO u ABH- 
Cb HEMOCpeACTBeCHHOH 3aaueli Hallero ucceqOBaHHA. 

Marepuasiom Wis paOoTel cilyxuiu 8 cepuli cpesoB yemoBeyecKux IMOPHO- 
BOT 7—42 MM JVIMHbI, AHATOMMYECKHE HM TMCTOMOrMYeCKHe MpemapaThl UWLuTO- 
PIHOW %KeJIe3bI MIOQOB Ooee MO3AHAX BO3PaCTOB H HOBOPOXKMCHHbIX (B UMCTe 
)). Meroyom muiacTH4uecKOH PeCKOHCTPYKUMM HM3POTOBJIAJIHCb BOCKOBbIe MOC 
UTOBHHbIX 2Kee3 PasHbIX CTaquu pasBuTua. IIpumMenHascaA Takxe MeTO aHa- 
MUUecKOH penapoBkKu Nox synoH u 6e3 Hee. 

YruyOsenue cenoH AMKM MW HeMapHoe MIOTHOe BbINAYMBAHHe KMepedu OT 
OpoH »KaOepHOH Ayru y KOPHA A3bIKa 3aMeTHbI yxKe y 9MOpHoHa 13,5 MM JWIMHBI. 
sapozpimed 18—20 MM (WIMHbI HemapHbIit 3a4aTOK ULMTOBUAHO 2Kee3bl Mpel- 
aBJICH [IJIOTHbIM OOpa30BaHHeM, HMeiOulMM (popMy TpeyroubHoro MelioyKa, 
pllldHa KOTOPOrO BbITAHYTA B JWIMHHbIM y3KHH MpOTOK, CBA3AHHbIM CO CJIeMbIM 
BePCTHEM KOPHA ABbIKa. Takoli HemapHbl MemleTuaTOOOpasHbIit BbIpOCT pac- 
laraeTCA BbILIe 300HOM 2Kee3bI, HMXKE Me€CTa OTUIHYPOBaHHA AbIXaTebHOH 
yOKH OT MMUeBapHTeIbHOM. SaksayKa WHTOBHAHOM 2%Kee3sbl TOM CTaquu 
3BUTHA OKA3bIBaeTCA MO pa3sMepaM MEeHbIIIe, YEM KaXKbIit 43 3a4aTKOB 300HOK 
smesbl. MukpocKkomu4ecKH UMTOBHAHaA xKele3a OMMCbIBACMBIX IMOPHOHOB 
NCTABIAeT MVIOTHbIM KIeTOUHBIM KOMMeKC. Iloq OonbUIMM yBelH4eHHeM 
IKPOCKOMa 3aMeTHO CKOMJICHHe M@JIKHX HHTeCHCHBHO OKPallleHHbIX Aep, OKPy- 
SHHbIX OUCHb TOHKHM OOOJKOM MpoTomta3Mbl. B cTeHKe JbIXaTebHOM TpyO- 
/ B 9TO BPeMA OTCYTCTBY!OT MOMHOCThIO 3a4aTKH XpsAleH TopTaHu u 
axeH. 

Y 2mOpuonos 35 u 37 MM JVIMHbI *Kele3a KaK Opa XOPOUIO BbIPaKeHa UH OT- 
CHTeIbHO BeIMKa. Ona umeeT (OpMy MOMyKOJbIla HU WONbYATOe CTPOeHHe. 
UKad [ObKa B OTICIbHOCTH MpescTaBAAeT COOOM CKOIMNJICHHe KJeTOK, pac- 
OXKCHHbIX KOMMAKTHO B BUe TAKel WH OCTPOBKOB pa3JIM4HOH (OpPMbI H Be- 
unubl (puc. 1). 

Anaromuueckn 2Kelle3a UMeeT COBepIIeHHO Apyryt (opmy, 4YeM y B3pocsoro, 
fexyio oT ebHHuTuBHOM. Ona mpesctaBaset coOoH Ha 3TOH cTaqun eqHHOe 
lapHoe oOpa3zoBaHue, uMeioulee cBoeoOpasHy10 (opMy Ayra HAM NOAYKObUA. 
O 6O/bIOM MaCCHBHbIMI OpraH, B KOTOPOM elle OTCYTCTBYIOT MapHOCTb JloueH 
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vw repemeek. )Kere3a B HECKOJbKO pas MpeBOCXOAMT CBOCH BeJIMYHHOH WH 
BUJHbIM XPAUL, K KOTOPOMy OHa IipHweraeT Hi (bopmy KOTOporo JO HeKOTO 


crenenu noptopser. Iupuna xese3bl He COBCeM OMMHAKOBa Ha BCEM CC TIPO 
ykeHnH. KpaHnaJibHble ee oTse 


HeECKOJIbKO PpaCWIMpeHbl H YyTOJ 
HbI 110 CpaBHeEHHIO C OOKOBBIM 
IeHTpasIbHbIMH. PKemesa pacwo, 
7KeHa OTHOCHTEJIbHU BbICOKO (( 
»KeTCA BMECTe C XPAWLaMu FopTay 
a He Tpaxeu). OHa OXBAaTbIBé 
mepcTHeBHAHBIH =H ULMTOBHAH 
xpaun. Tlepspii BioHe 3aMKH, 
ero 3aHAS TwaCTHHKa HaloMh 
eT TpeyrOJIbHHK HW OTHOCHTEVIE 
ppicoka. IU,nropuyHbli xpsAl, MM! 
BbIPe3KH CBePXy H CHH3Y, OH 
wilaCTHHKa efrO KaxkKeTCA OHH 
Hol. Bpicrynm mocepeluHe crvlaxk 
allaMoBO AGJIOKO OTCyTCTBYeT (: 
TA 06a u3y4YaeMbIX SMOpHOHa | 
HOCHJIMCb K My2KCKOmy nouly). Jt 
yle3a WMeeT ObUAaTOe CTPOeH! 
JlonbKu OTAeNAIOTCA [pyr OT Jy 
: H HBI. 1 — MOJIOCTb 
OUR is EGR tei xenesn, 3— fa a MeSCH XH MEIN 
nepcrHesugHEit xpaut, 4— nosoctb rioTKH. 150X CJIOHKaMH UH 00 pa3s0BaHbl CKOITL 
HHeM OUeHb ONH3KO pacimoox 
HbIX Apyr OKOO Apyra OKpylv 
Me@IKHX KeTOK. Hukakoro HaMeKa Ha oOOpasOBaHHe (OJWJINKYJIOB Ha 9 
cTalMM elle He MMeeTCA. 

Y naogos 42, 45 u 50 mM Anup 2xeTe3a MpOMOKAaeT COXpaHATbh Gof 
NOMYKObIa. Ona elle OTHOCHTEIbHO OUCHb BEINKA HM pacnoowKena Napae 
HO H HeCKOJIbKO HW2KE ULMTOBHAHOrO xpsilla, 
coxpaHsioujero (popMy, CXoZHy1!0 Cc (opMmol 2%xe- 
mesbl. MukpOCKONHYeCKH CTPOeHHE XKeJIe3bI H3- 
MeHAeTCA NO CpaBHeHHIO C PaHHHMH CTaqHAMH. 
Ona Ooulee He MpescTaBAeT COOOH NOTHIN Ke- 
TOUHbIM KOMIMJI€KC, HO OOpa3yeT OTACJIbHBIC KIe- 
TOUHbIe CKOMICHHA HeOOJbINOrO pasMepa, HMEeIO- 
ule pasHooOpasHyio (opMy, Yallle OBaJIbHYy!0 
WIM OKPYyrvlyio, C Y3KHM IpOCBeTOM B ILeHTpe. 
OyHako CcbOpMHPOBaHHble (POVIMKYVIbI elle OT- 
cytcTBy1oT. KyerouHble ckomJleHua pacnovara- 
}OTCA Ha HEKOTOPHIX PaCCTOAHHAX pyr OT Apy- 
Ta, MPOM@KYTKH MexK]Y HAMH BbITIOJIHeHbI Tpo- 
CNOHKAMH COeHHHTeIbHOH TKaHH. T[locmeqHue 
H300HJIYIOT TOHKOCTeCHHBIMH KallWJJIApaMu, BCTy- 
MalOllHMH B 3akJlalKy Kee3sbl HW TeCHO MpHwe- 
TalouluMH K €€ CTPyKTYPHBIM 3auaTKaM. 

Hapyxuaa (opma 2xeNle3bl MWIOOB 62,5 u Puc. 2. Bockopple mMozenu U 
70 MM jWIMHbI H3MeHEeHA 110 CpaBHeHHIO C PaH- BAAHBIX ees PasHbIX CT 
HMMM cTajuAMH. B Hel MOMHO PasJIHUNTb WeHT- Tae oe 37 w cept 
pauIbHyIoO YacTb (TeIO) H [Be BeTBH, pacmoso- nOnwieast casei mona 
MKCHHbIC MO MPAMbIM YIVIOM K TeJLYy. Bersu u AJM, 6 UW 2 — WLATOBHHBIC 
TeO UMeIOT OfNHakOBy1O BeHUNHY. Ilepemeek  7esbI MtogoB 200 u 400MM gq 
orcytcTByet (pve. 2). Muxkpockonuyecku 13 
M@JIKUX KJICTOUHBIX CKOIJIEHHH, KOTOPbIe MEI HaOsOLaIM y m10,0B 42—5( 
JWIMHbI, HAaYMHAaIOT BOSHHKaTb TepBble Goumukysbl. Pas6pocanupie cy] 
OONbINOrO KOMYECTBA KOMMaKTHO PaCNOMOKCHHBIX MEJIKHX KJICTOK, ell 
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3€3][€ NOJIHOCTbIO OPOPMVJIEHHBIE H 3AMKHYTbIC, HEOAMHAKOBOTi (POpMbI H Bewn™ 
(HHbI POMIMKYJIbI HHOPa TECHO IpHJeraror [pyr K Apyry, uHOrAa oTCTOAT pyr 
7 [pyra Ha 3HaunTeIbHOe paccToaHHe. KomuuectBO COeCKMHHTebHOM TKAHH 
3 *KEMEZe PE3KO HapactaeT, MpocMouKU ee CTAHOBATCA IMpe HW OTTpaHuuUBAIOT 
py? Of Apyra AONbKM pa3sIMYHOrO AnameTpa, CoNbUeH YacTbIO TpeyrombHOli 
popmel. B coequHHTeIbHOTKaHHbIX Mpocsolikax pacnomararrca BbITAHYTbI€ 
SANMJIIAPEI, OKPY2KalOuHe JOIbKy CO BCex CTOPOH. Crenku PoruKy0B OOpa- 
3OBaHbI OOJIbINEH YAaCTbIO ONHOCJONHIM KyOuyeckuM snuTemuemM. Bee domu- 
<yJIbI €liLe OUCH MaJIbI WH COBePIweHHO NycTH. Hukakoro cekpeta B HUX He OOHa- 
JYKUBACTCA. 

Macca »xelesbl HAYMHaeT HapactaTb y naogos 120 —140 mm aauHB, SoKoBnie 
°€ OTHEIbI YTOMMLAIOTCA, TAK KE KaK MW WeHTPaJIbHI YUaCTOK, PacmOsOXKeHHbIIt 
fOKLY WBYMA KPblIbamu. OqHaKo 
IPOMOJIbHBIN PasMep OTHOCHTE/IbHO 
yKOpaynBaeTcnH; YMeHbIUAaeTCA Ui 
3bICOTA OOKOBHIX OTZeN0B. Muxpo- 
>KOMMYECKH B NOMe 3peHHA_3aMeT- 
HO OOJIbINCe KOJMYCCTBO MeIKHX 
POJJIMKYJIOB, JIMUIb MecTaMu TIpH- 
JOpeTaiouINX MOBOIbHO WuUpoKuli 
mpocser. PKemesa w3s60pomxmena 
TOHKMMH WpocwowKamMu coeluHn- 
resIbHOH TKAHH, KOTOpbIe u300H- 
MYIOT OOMbIIMM KOJIMUECTBOM Ka- 
MHWIAPOB; BOKpyr 2eNe3bl pa3- 
BHBaeICA XOPOUIO BbIPaKeHHaA 
Kancyna. Mexjly 1OIbKaMu, OBaJIb- 
HOH, TpeyroubHOH,  BBITAHYTOM 
POpMbI, TO OouIbIIeH, TO MeHbUIeH 
BEJIMYHHbI, IMPOXOMAT MOBOJIbHO 
TOUICTHIE + COeCAHHUTEJIbHOTKaHHbIe 
rk. [loq OobmHM yBeIMueHHeM 
MUKPOCKONa Ha POHE MeJIKUX OCT- pyc. 3. Cpes mnTOBH HO! xeNesbl. sMOpuoHa 140 MM 
DOBKOB (cKoNeHui anep) HaOwO- = zmuupr. J — (ommukya, 2 — uETepPoruky Ap HbIe 
WalOTCA PasPe3bl OTAEIbHbIX Cou- KaeTKH. 60 
HKYJIOB C HEOOJIbINMM MpocBeTom, 

CTCEHKH KOTOPEIX BBICTJAHbI OJHOCIOMHbIM 3NHTeIHeEM. WApa oKpyriou op- 
Mbl, JLOBOJIbHO KPYIIHbl, XOTH He BbINIOIHAIOT Halleio Teo KeTKH. Ha cpesax 
OTUCTIIHBO 3AMCTHbI PpaHHIbl MexKJLly KleTKaMH, (POPMa KOTOPHIX MpHOsH*KaAeTCA 
K IIPH3MaTHYECKOH, CPOJIMKYJIbl MYCTbl, HHKaKOrO CeKpeTa B HUX He OOHapy- 
KuBaeTCA. Mexyay ouHukysaMu HaOOalOTCA KJICTOUHbIe THXKU HHTePPOMU- 
KYJIAPHbIX KJIETOK, MepeCeyYeHHble MPOCMONKAaMM COEMMHUTEIbHOH TKAHH (PHC. 3). 

Y nuofa 155 MM JVIMHbI BeIHUHHA COJIHKYIOB 3HaUHTeIbHO HapactaeT, 
B HEKOTOPbIX H3 HMX BIMepBble NOABIAeTCA CeKpeT. CTeHKH (POJJIMKYJIOB OOpa- 
30BaHbI OJ[HOCJIOHHbIM STIMTeIHEM; Apa OKPYTVJIbl, KPYNHBI, MOUTH WeIMKOM BbI- 
MOJIHAIOT Teo xKseTKH. MexjonbKOBad COeCMHHHTeIbHad TKaHb oOOpasyer 
MHOFOUNCJICHHbIe MpOCcJIOHKU, Oouee WMPOKHe, YeM Y NPeAbIAYWLUX MJIOLOB, pac- 
CavBaIOllHe Oprah Ha OTeNbHbIe AombKU. B jabHetimem, y noLoB 250— 
300 mM cOuleH JJIMHbI, %Kee3a OTHOCHTEIbHO YMCHbIUUaeTCA B pasmepax. Muren- 
CHBHOCTb ee poctTa 3ameyuisetca. Tlepemeex ene He BBIeeH U3 OOMeH MaCCbI 
KEJIESbI, HU TOJMIMHA C€ WEHTPasIbHOH 4YaCTH HE ME€HbIUe LWIMPHHbI COKOBBIX BET- 
Bel, KOTOPbIe JlaxKe HECKOJIbKO CYKHBAIOTCA B CBOHX KPaHHaJIbHbIX OTeNax 
(puc. 2). loa MukKpocKONOM 3aMeTHO OosbI0e KOMYECTBO (POMIAKYOB, PasMepbl 
KOTOPHIX YBCJIHUNBAIOTCH BTPOe 10 CpaBHeHnIo Cc hosukyamMu moza 150 uM. 
B nosocTu nouTH BCex (POMHKYIOB Comep2xKuTCA CeKpeT. DomuKydJbI Mpucope- 
raior yywunenuyio dopmy. Ilomumo oKpyrsbixX sep B cTeHKax (ousu- 
KYJIOB HaOJHOJalOTCA BLITAHYTLIC HU OBaJIbHbIC. | paHHUbl Mey KeTKAMH pa3- 
IMUMMbI, INUTeIMH 10 opMe mpHOuHxKAaeTCA K MpHsMaTHYecKOMy. CoeyuHn- 
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T@IbHOTKaHHad Kalicysla BbIpawKeHa XOPOWIO, WHpHHa MpOCMOeK Mealy AONE 
KAaMM 3HAUMTeEIbHO HapacTaeT, UX KOJIMYECTBO HM BCIMYHHa BHYTPH OJCK, He 
OOOpoT, yMeHbuaeTcA. BaBoe yBeM4MBaeTCA PasMep AOJCK. 

Jimub y mogos 350, 400 u 450 mm oOulei WIMHbI HaMedaeTcAa 06 pa30BaHH 
mepemeika, KOTOPbIM ABJIAeTCA BTOPHYHBIM o6pasoBaHueM. OObeM «elles! 
Hapacrael, Tak KaK Pa3BUBaIOTCA (POMWIMKYJIbI M PaspacTalorTcA SIIMTe MAJA! 
TAXKH MHTePPOMIAKYIAPHbIX KJIETOK, PaCiOJIOAKCHHBIX Mey (ouWIMKy amr 
3ameTHO yBeIMYHBaIOTCA OOKOBEIe LOM *Keesbl. DopMa UX HSMeHACTCH. Buns 
y OCHOBAaHHi KaxkKad u3 Woe yTOMMaeTCA, KBepXy BHYTPeHHNe Tpanu Aone 
Kak ObI CKallMBaloTca, Oaroflapa 4YeMy HM BbIMeAeTCA WeHTPaJIbHaA YaCTb — 
mepemeek. Y m10,0B 350 MM OH elle OPOPMJIeH HE NOMHOCTHIO, Y MJIOAOB 400 mi 
M Y HOBOPOXKCHHbIX WIMTOBUHAA 2Kelesa 10 CBOelt POpMe HallOMMHAaeT 6a6ouKy 
Tlonepeunpit pasmep 2ese3bl OTHOCHTEIbHO yMeHbIIaeTCA, oObeM OOKOBEIX Jt 
neil CHbHO HapactaeT, IeHTpaJIbHbIli oTAem cyxkuBaeTcA. Bee un HHKe Tepe 
leiika OOpa3yioTcA HeryOOKHe BHIPesKU, NpHaioulue wesese (opmy 6a004K 
(cm. puc. 2). 

Takum o6pa30M, UMTOBUAHaA *Keme3a 3aKJafbIBaeTcAH HM OPOPMJIAeTCA O1 
HOCHT@IbHO M03HO, y2Ke Moce TOrO Kak 3a/IOKAMIMCb WH MOMYUHJIM MOULHO 
pa3BuTHe Ceplue, meyeHb, Jlerkue HM Apyrue opranpl. Kemesa 3aKksafblBaerc 
KaK HemapHbili opraH, (popMa KOTOporo He cooTBeTCcTByeT AepHHATHBHOU. Bp 
JleleHue nmepemeika MpOuCXOLUT JIMWIb y MO,0B m03qHHx BospacToB (400 wm 
Jwiuubl). HavOouee MOULHOrO pasBHTHA H HaWMOOMbIUeH OTHOCHTEIbHOK BeMUMHI 
*Kele3a JocTuraer B Hayane 3 Mecsila SMOPpHOHAAbHOM *KU3HH, KOFa Ona MpeD 
cTaBiaeT coOoH KpPyNHbIit opraH, umeroulMi dopmy nomyKoubiwa. M3yyexn 
MHKPOCKONMYECKOTO CTPOCHHA IMTOBUAHOM 2%Kelesbl Ha MPpOTAKeHHH IMOPHO 
HaJIbHOPO pasBUTHA y YeOBeKa MOKa3al0, YTO B KOHIe 2 MeCALa OHA COCTONT H 
MeIKUX Jomek. IlocmeqHue paciayaiorcA Ha KJICTOUHbIC KOMIVJICKCbI, HMCIOWLR 
BH MWJIOTHBIX THXKeH WIM OCTPOBKOB, BHYTPH KOTOPbIxX OOpa3yioTcA HeOObUIA 
mpocsetnl. Ilepprre douIukyJbl MoABAAIoTcCA Ha 9 Heeme IMOPHOHAIbHO 
2KH3HM WM MMeIOT CamMylo pasHooOpasHyto (topmy u BelMyHHYy. Ha ocHoBaHuH pal 
MOpOJIOrM4eCKHX MPpH3HaKOB — YeTKOCTH pan Mex*KAy KJeTKaMH, BxOLs 
ULMMH B COCTaB CTeHOK (POJWIMKYJIOB, HX BbICOTe, HaJIM4YHA WM Cao OKpalM 
BaeMOCTH CeKpeTa B MOJOCTH (OIHKYJIOB — MbI MoslaraeM, 4TO ULMTOBMHa 
*xKele3a Y MIOAOB ABJIAeCTCA CeKPeTHPy!IOWNHM OpraHoM. MomeuT Hauasa ceKpe 
IMM COBMaaeT C KOHI[OM 3, Hadasiom 4 Mec. 9MOPHOHAJIbHOH %KH3HH. 
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